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ision, packing cases, heavy machinery, bar- 
ls, boxes and bundles of every size and 


lescription. The floors were yet to be 
ut down, and lumber was piled about, 

Iping to make the scene more interest- 

x. By means of tramways every ex- 

ibitor’s goods had been carefully deposited 

the space allotted to him, which pre- 
cated the inconvenience and trouble that is 
sually occasioned by having to search for 
isplaced cases. 

Within the past week there has been a 

santie crane erected in the Machinery Pal- 

e for the purpose of conveying heavy ma- 

iinery to its place. It moves on a track 
lilt upon the supports intended for the 
unter-shafting. 

rhe object of the builders was to have it 

mpleted in time to lift the heavy machin- 
cry into place, bat by the time it was com- 

eted and in working order, the work that 
was intended to do had all been done. It 
in some respects, an example of the 
Parisian idea of the application of electricity 

a motive power, and is quite large and 

kward-appearing, moving so slowly that 
ii could never have accomplished the work 
it was intended for. 

The illustration (presented on the fol- 
lowing page) shows the crane in use 
upon the tramway. The cables which con- 
vey the power are picked up by a couple of 
clutches. The gearings are bevelled, cone 
gearings, and the crane is operated by con- 
tact pulleys. Iam told that the crane is to 


be used for conveying passengers back and 
forth, which is a very good scheme indeed, 








HE PARIS EXPOSITION. 


A Great Exhibition As- 
sured, But Much Work 
Yet to be Done. 








ILLUSTRATED DESCRIPTION BY OUR 
SPECIAL ARTIST AND CORRE- 
SPONDENT. 





To THE EpiTor oF ELECTRICAL REVIEW : 

I have no doubt you have been won- 
dering why I didn’t let you hear from 
me. The fact of the matter is, that 
there is very little here to write about 
in the electrical line as yet. The Paris 
Exposition cannot be treated as a mass, 
for itis made up of too much detail, 
and there is so much detail that one 
scarcely knows where to begin ; and in- 
deed, there is no use in beginning any- 
where unless you can take some de- 
partment, as I am going to do, like, 
for instance, the electrical. 

It was understood in New York, 
you know, that there was going to be 
an Electrical hall. This has been aban- 
doned. There is, however, going to be 
a large space in the Industrial depart- 
ment devoted to electrical apparatus, 


my ~=but the greater part will be displayed 


n ‘‘Machinery Palace.” This palace 
takes one’s breath, for it really is as fine 


Tower, and for size, it is simply appal- 

ling. 

The ist of April found this build- 
ing in one wild state of chaos and con- 

as it furnishes an excellent view of the hall, 

and moves slowly enough to give one plenty 

of time to see everything of interest. 

The Electrical departmert (in the Indus- 
trial department) will be occupied by appa- 
ratus that don’t require power—telephonic, 
telegraphic and the like. 

At the time I write, about the only people 
here are the representatives of Mr. Edison, 
and as soon as the floor is finished they will 
commence the construction of the huge lamp 
that is to be 40 feet in height ; also the phono- 
graph pavilion. 

The buildings are handsome and very ex- 
tensive, the grounds are as picturesque as 
they can possibly be made, and altogether it 
is a most charming sight. The little sketch 
I send (it apvears at the beginning of this 
article) isa view of the Eiffel Tower and Ex- 
position buildings, and was made from the 
balcony of Trocadero. It is a very pretty 
view from that point. 

Parts, France, April 13th, 1889. 


Electric Dice Table. 


A dice shaking game has been going on at 
Port Costa for some time, and the saloon 
keeper has been sweeping the shekels into 
his pocket with cyclone-like velocity. His 
continued good fortune at last attracted the 
attention of the authorities, and one after- 
noon, as he was indulging in his favor- 
ite game, the constable for that district ap- 
peared on the scene. The constable examined 
the table upon which the dice shaking was 
going on, and found that under the cover 











there was a steel}plate which ‘was connected 
with an electric battery beneath, and a cur- 
rent from which could be applied whenever 
the saloonist wanted to shake high by press- 
ing his knee against aknob. The dice were, 
of course, loaded, and would work very well 
without the battery, but when the current 
was applied the sixes invariably came out on 
top. The arrangement was very ingenious, 
and he, no doubt, regrets the constable’s 
visit. It is said that the constable captured 
the table, the saloon keeper and his bar- 
tender ; the dice, however, he did not get. 
It is reported that they got away with about 
$1,800 by the aid of this little contrivance. 
The dice shakers in Port Costa feel very sore 
about the matter. 
—_ ao 

The Ferranti 10,000 Volt Conductor. 

Our esteemed contemporary, the London 
Electrical Review, speaking of Mr. Ferranti's 
concentric tube main conductor, which is to 
be used between Deptford and the distribut- 
ing stations, says that the ‘‘ electro-motlive 
force to be employed is no less than 10,000 
volts, and that perfect immunity from danger 
is claimed for the system. The insulation 
also is of the most wonderful character—tbe 
10 izxch spark of a Wimshurst machine, with 
its hundreds of thousands of volts, having 
no effect upon it. It is indeed surprising 
how dust is thrown in the eyes of the inex- 
perienced by drawing conclusions from la- 
boratory tests such as these. It will be re- 
membered that a short piece of Henley’s 
patent ozokerited India-rubber covered core 
was subjected by Profs. Ayrton & Perry to 
a strain of 14,000 volts without any appre 
ciable injury, but neither Henley’s Telegraph 
Company nor the Professors would think for 
a moment of using a tenth part of this elec- 
tro-motive force on a seven mile length of 
cable, especially with alternating currents, 
unless for the express purpose of breaking it 
down. However, time will show whether 
Mr. Ferranti’s cable will prove successful or 
otherwise.” 


Fighting an Electric Light Company. 

An interesting and a peculiar boycott is at 
present being carried on in Danbury, Conn., 
in which the leading merchants and con 
sumers of gas and electricity, are arrayed 
against the only gas and electric light com- 
pany of the place. The largest stores on 
the principal streets are illuminated only by 
dingy oil lamps suspended from the ceilings. 
The difficulty began when, several weeks 
ago, the gas and electric light company an- 
nounced an increase in their rates. The 
larger consumers raised an objection, and 
set out to devise a means of avoiding the pay- 
ment of the increased prices. The first step 
was to_order the removal of the electric 
lamps and appliances from the stores, the 
merchants signing a set of resolutions de- 
nouncing the action of the company. The 
company remained defiant, and the mer- 
chants’ syndicate ordered the shutting off of 
gas and substituted oil without a murmur. 


They established a joint stock company of 
their own under the name of the Merchants’ 
Electric Light Company, and have applied 
to the Legislature. for a charter. The old 
company is making a strong fight against 
this proceeding, and until the matter is 








settled the merchants will burn kerosene. 


An Area of Unaccustomed Gloom in the 
Heart of New York City. 





MADISON AND UNION SQUARES PICKNICKING 
GROUNDS FOR SPOONS AND SANDBAGGERS 
—BROADWAY AND OTHER GREAT STREETS 
IN DANGEROUS DARKNESS, 





Advice to strangers coming to our centen- 
nial: Bring a lantern or stay indoors after 
dark. The city of New of York, having in- 
vited the country here to see what a great 
place it is, has turned out the lights in that 
part ofthe city best worth seeing. Broadway, 
the formerly gloriously brilliant avenue, with 
the side streets from Fourteenth to Forty- 
second streets, and much of lower Fifth 
avenue, are now after dark lighted only by 
the store windows and an occasional measly 
old-fashioned street gas lamp. 

But if the streets are dark, the two squares, 
Union and Madison, are very caves of gloom, 
great black patches in the midst of what 
should be the glowing centre of a big, hearty, 
warm, bright city. Early in the evening 
their dark paths, with the branches meeting 
overhead in the wind and the water dripping 
from invisible drinking fountains, are only 
funny for ordinary folks and nice for lovers. 
Later they become dangerous places for any 
one to venture into, black labyrinths where 
it would take a policeman every rod to prop- 
erly protect the public from highwaymen. 
George Francis Train, in his happiest 
moments, with his pet park filled with romp- 
ing children, never conceived of so much 
condensed and unmitigated bliss as is packed 
into Madison square every evening. since the 
lights went out. A couple to every third 
bench is about the average. Getting thicker 
than that is apt to spoil the spooning, and 
the early comers have ways of making the 
situation uncomfortable for interlopers who 
infringe upon the solitude necessary to a suc 
cessful prosecution of the business in band. 
Little gleams of light that come occasionally 
through the trees from Fourth avenue, 
where the lights are not yet out, showa 
white patch on the off side of every girl, where 
the ‘‘feller’s” hand has reached around 
her waist. An armchair meant for one, and 
holding a couple couldn’t crowd two people 
more snugly together than the belles and the 
beaux now-a-nights on the Madison square 
benches, and the feelings of the poor sparrow 
policemen as they stumble about in the 
gloomy byways are ravished momentarily 
by the sound of the ample and succulent 
caress. 

Union square isn’t quite so bad—or good— 
yet as Madison square, because it is smaller 
and there are more lights in the surrounding 
streets; but it will be worse soon, when the 
big stands going up on three sides cut off 
the light. Union square after that will be 
so dark that the spoons can sit two on each 
bench and not interfere with each other’s 


bliss. 
Th: shamefully unlighted condition of 


these important parks after nightfall is as 
great a picnic for the sneak thief, highway- 
man, and rascals of that sort as for the 
spoons, and although the gentry of the 
sandbag and billy have not yet availed them 
selves as numerously as the lovers of the 
facilities placed at their disposal by a kind 
and generous municipality that believes in 
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giving everybody a chance to make a living, 
there is no doubt that they will occupy the 
ground when the gentle granger and the 
young men of the country towns begin to 
take nightly strolls to see the sights of the 
wicked city. An able-bodied highwayman 
with a sandbag can, with present facilities 
in Madison and Union squares, teach a per- 
ambulating old farmer or an intoxicated 
young village dude, more of the wickedness 
of this great city in five minutes than they 
would learn under ordinary circumstances 
ina week. Andallthe sparrow policemen 
below Central Park cannot help it except by 
clubbing everybody out of the squares, and 
forming a cordon around the outside. The 
danger of such a situation of affairs in the 
very heart of the city, especially when it is 
about to receive a horde of strangers from 


all parts of the country, while it cannot, | 


perhaps, be seen, the lights being out, can at 
least be appreciated by any one venturesome 
enough to go a little ways into either of the 
parks along toward midnight, when the 
lights in buildings surrounding the square 
are out, and there is absolutely no light at 


At 8 o’clock the stores begin to turn off their 
lights ; by 9 half the shades along the streets 
are pulled down ; at 10, only the hotel and late 
restaurant lights brighten the street, and even 
these go out one by one, and darkness and 
quiet settles over the long avenue as over a 
village street when the grocer’s clerk blows 
out the light and occupies his bunk beneath 
the counter, and the saloon keeper’s boy puts 
up the blinds and goes home. One or two 
feeble flickers of gas from the widely scat- 
tered lamp posts serve to accentuate and in- 
tensify the prevailing darkness. 

Fifth avenue from Fourteenth street to 
Twenty-third ; Twenty-third street, Thirty- 
fourth street, Forty-second street, and other 
of the principal streets in the centre of the 
city have not even these scattered lights. 
Fifth avenue on the place where it is was 
doubtless rather a wild bit of country a 
hundred years ago, but any old burgher of 
that time set down now on the avenue any- 
where between Fourteenth and Twenty- 
third streets after 9 o’clock at night, except 
for the ground being a little hard under his 





feet and the glow worms and the fire flies | 


all except what can filter through the trees | being missing, would never know that he 
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| Forty-second street, was added to the 
area of darkness that is gradually over 
spreading the centre of the city. 
| Lest these little references to one of the 
| peculiar features of the great metropolis may 
| alarm some rural mind to the point of induc- 
| ing it to forego its centennial visit to New 
| York, it may be well to mention here, asa 
| compensating circumstance, that the wires 
|aredown. The granger who trusts himself 
| to us during the next ten days or two weeks 
| may be knocked silly with a sandbag if he 
ventures into the patch of woods opposite 
his hotel, he may be jumped on from a dark 
doorway on Broadway, choked, robbed, and 
otherwise maltreated ; if he goes about after 
dark without his lantern, he probably will 
be astonished by the abundant and public 
attentions that ‘‘these here city wimmen” 
show to ‘‘an ole feller like him,” and may 
miss his watch and other removable property ; 


| but he won’t be shocked to death by an over- 


head electric wire ; he can rest easy on that 

point.—N. Y. Sun. ° 

~-_- 
The Electric Road at Topeka. 

The Topeka Rapid Transit Railway, the 
equipment of which has just been finished 
by the Thomson-Houston Electric Company, 
was put in operation on April 3d. This 
road is the longest in the world (14 miles, 20 





Taxing Telegraph Companies in 
Massachusetts. 

The committee on taxation at Boston has 
been discussing the report of the attorney- 
general in regard to the taxation of telegraph 
companies having wires both within and 
without the State. Assistant Attorney-Gen- 
eral Bliss appeared to advocate a change in 
the present system of taxing such companies, 
or rather company, for the Western Union 
is about the only company directly affected. 
He said that now this company pays one 
fifty-fourth of its tax to Massachusetts, that 
being the proportion of the miles of line of 
the company which are in this State. Mr. 
Bliss contended that the measure of the use 
of franchise is the number of miles of wire, 
instead of the number of miles of poles, and 
that Massachusetts ought to have one forty- 
fourth instead of one fifty-fourth, since that 
would be the proportion of the wire if the 
wire was measured. There is 150 miles of 
poles between Boston. and Springfield, with, 
perhaps, 25 wires. Another 100 miles of line 
in nothern Vermont might have only one 
wire with half a dozen instruments. The 
present system makes the two pieces of line 
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Tue Paris Expostrion.—SKETCH OF MACHTNERY HALL, SHOWING TRAMWAY FROM WHICH TO VIEW THE Points OF INTEREST.—MADE By OUR SPECIAL ARTIST ON THE Spor. 


from the stars and the moon, when there is 


any, which isn’t at present, and won't be | 


until after the centennial. 
One redeeming feature about the dark 


parks is that one don’t have to go into them | 


after night unless he wants to. This is more 
than can be said for the streets that have 
been darkened by the axe of the Subway 
board. The streets through which people 
have to travel most are the ones most dark- 
ened. The police of the district affected 
have their work doubled on the late night 
turns by the darkness, and even then cannot 
secure more than the personal safety of the 
people abroad, leaving the public comfort 
at the mercy of beggars, street walkers, and 
other hard characters that swarm out of the 
light districts into the darkness, besetting 
impudently every passer-by unless under the 
very nose of a policeman. 

Except for a little stretch from Twenty- 
eighth to Thirtieth street, Broadway at night 
now looks as though there was a funeral in 
the house. The absence of the long lines of 
electric lights, that formerly made it brilliant 
as day, seems to have put a pall over the gay 
street, As night progresses the pall deepens. 


| wasn’t on the same country roads that he 
used to know there. If he wandered up in- 


might see a few more lights than he remem- 
bered from the olden times, but he could 
stumble over the stumps just as he used to 
when hestrayed a bit from the path, the able 
and intelligent axe of the Subway Board 
having kindly cut off the telegraph poles 
just far enough above the sidewalks to make 
the stumps easy to fall over. 

Capt. Reilly last night, on account of the 
darkness, put on special officers in citizens’ 
| clothes to patrolling Thirty-fourth street to 
assist the regular officers. It is probable 
that similar provisions will have to be made 
for the protection of strangers in other of the 
darkest streets during the next two weeks 
unless the lights are got to burning again. 

Bryant Park is illuminated by scores of 
| gas lamps, and that helps things along a little 
| for theatre-goers and other people late about 


street and Thirty-fourth street they hurry 
along in the dark toward the nearest railway 
station, with frequent glances over their 
shoulders, carefully avoiding the neighbor- 
hood of high stoops and big, dark doorways, 
and with little screams of fright or impa- 
tience when the women are jostled by other 
passers-by. 

Seventh avenue, 


from Fourteenth to 





to Broadway toward Forty-second street he 


in Forty-second street, but on Twenty-third | 


miles of track) and without question the 
| finest electric railway in the West to-day. 

The trial trip was made on Wednesday, 
| April 8d, with four cars filled with invited 
guests, including the managers and chie 
| officials of the Topeka City Street Railway, 
the East and West Side Circle Railways ; 
and to say that it was satisfactory, not only 
to the railway men, but to the general public, 
would be to express it but mildly. 
populace turned out ex masse to witness 
what was to them a most novel 
were loud in their expressions of the superior 


other methods of car propulsion which are 
used in Topeka, the steam motor and horse. 

The power station is located at the corner 
of Jefferson and Second streets. 


depth, and has a 125 feet chimney. The 
power plant consists of two Corliss engines 
of 600 and 300 horse-power, respectively, 
steam for which is supplied by five boilers, 
6 by 16 feet 
The electrical apparatus consists of six 80 
horse-power Thomson-Houston generators, 
| with switchboard and all necessary appli- 
ances forthesame. The residents of Topeka 


are very enthusiastic over the prospect of 
better car facilities and more rapid transit, 
and it is predicted that ere long electricity 
will be in general use on all the street rail- 
ways in the city. 


| sented by George 8. Hale. 





| taxed that way. 
The taxed according to the number of miles of 
sight, and | track. Mr. Bliss replied that the dispro- 
| portion in the matter of railroads was so 
operation of the cars as compared to the | 


It is a two | 
story building, 100 feet front and 35 feet | 





unequal in apportioning taxes; this he 
thought unjust. 

The Western Union Company was repre- 
His first point 
was that the telephone companies ought to be 
taxed on the number of miles of wire also, if 
the Western Union Company was going to be 
And railroads ought to be 


slight that there was no need of changing the 
law ; when there was an injustice done then 
would be the time to change the law. As 
for the telephone companies, it had seemed 
the most practical way of getting at the 
business of the companies was to tax in pro- 
portion to the number of instruments. ‘‘ The 
trouble with Bro. Hale,” he said, ‘‘is that 
he wants every other evil corrected before 
this one is touched.” Mr. Hale, however, 
insisted that the law should be changed for 
all and not for one. 


o_o" 

—— The Brush Electric Light Company, 
of Boston, has dissolved, its interests having 
been merged into the Boston Electric Com- 
pany. 
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Improvements in the Bentley-Knight 
Electric Railway System. 

The cuts shown herewith exhibit the con- 
struction of the Bentley-Knight Company’s 
standard double motor truck, each motor 
being 15 horse-power. These are the heavi- 
est trucks yet built and operated for electric 
tramway service and are an improvement 
upon those which have for the past year anda 
half been in operation on the Observatory Hill 
Passenger Railway at Allegheny City, Pa., 
equipped by the Bentley-Knight Company. 
lrucks such as are shown are now running 

n the West End Street Railway Company’s 
ne in Boston, where they pull two cars 
very day and three cars on Sundays, being 
.dapted equally well for use with either ele- 
ated conductors or with the conduit system. 
) the illustrations they are shown equipped 





applied without first automatically cutting 
off the current. 

A special feature of the Bentley-Knight 
construction is the manner in which the 
motors themselves, together with all their 
gearing, is supported outside of the space 
between the axles of the car, thereby giving 
the greatest ease in getting at all wearing 
parts, whenever necessary, and also enabling 
the motors to be carried in the position where 
they are least inthe way and least exposed 
to the splash of mud and water from the 
wheels. 

The spring support given each motor, 
makes the wear on working parts and on the 
trucks, extremely light, while allowing the 
motors to have a yielding impact on the load 
at starting. 

Cut gear is used throughout ; all journals 

















believe, greater than those of any road 
which has so far employed electricity. In 
Boston, the Bentley-Knight motors, while 
running over three miles of conduit, are 


also employing over 12 miles oftelevated con- |; 


ductors, and the Bentley-Knight Company 
desires it distinctly understood that it is in 
the field for any variety of electric tramway, 


and that under no circumstances does it | 


either advise or desire the construction of a 
conduit system by any road where the mu- 
nicipal authorities do not require the use of 
underground conductors. 

This company has lately taken the con- 
tract for the Port Chester, White Plains & 
Tarrytown Street Railway, crossing West- 
chester County, upon which line heavy 
double motor trucks will be employed, in 
order to meet the steep pitches and constant 















































Waynesburg, Pa.—The Carmichael Tele- 
phone Company, of Waynesburg ; capital 
stock, $1,200. 


Chicago, Ill.—A certificate was filed de- 
creasing the capital stock of the Economic 
Electric Light and Gas Company, of Chi- 
cago, from $500,000 to $100,000. 














ELEctric RArILwAY WorK.—SIDE VIEW AND PLAN, 


or use with the conduit, of which latter a | archeld in rigid castings and the gearing is 


| practically noiseless at all times. 


ide view, showing construction and all 
ecessary attachments, is given. 

The motors herewith shown are fitted with 
very appliance to insure simplicity of parts 
nd economy and durability in commercial 
ise. Their insulation has been carried to 

the highest possible point, and all parts are 
interchangeable. The truck is entirely in- 
lependent of the car-body and goes under 
iny ordinary car without cutting or altera- 
tion, and without lifting the car above its 
rdinary height. Control of the car is 
effected by a single Jever at the front plat- 
form, having a play of something over a 
foot. The car is reversed instantly by the 
throwing of a handle attached to the box 
containing the lever above mentioned, and it 
is constructed so that the reverse cannot be 





The com- 
mutator brushes are fixed in position when 
the motor is first tested, and thereafter need 
no adjustment either for change of load or 
direction of rotation. 

While the Bentley-Knight Electric Rail- 
way Company has carefully investigated 
the question of conduit construction, and 
has laid and operated a successful conduit 
system, and claims to control that method 
by many patents, it is a mistaken idea to 
believe that it confines its attention to such 
lines as use a conduit. The Bentley-Knight 
Company has to-day in operation an elevated 
conductor road which has stood the test of 
two winters with success, namely, the road 
at Allegheny City, Pa. The grades, curves 
and general difficulties of that road, are, we 
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DovsBLE Motor Truck, BeENTLEY-KNIGHT PATENTs. 


curves of this line. Each of the cars to be 
sent to this line is guaranteed to*tow another 
car after it at 15 miles per hour. This line 
in all, comprises 12 miles of elevated con- 
ductor, which will be partly suspended across 
the roadway from poles at the curb, and 
partly operated from elevated conductors 
bracketed off from poles set at the side of the 


street. 
——.3“—<—-—_—_ 


Boston, Mass.—The Holtzer Cabot Elec- 
tric Company, of Boston, has been organized; 
capital stock, $55,000. 


Chicago, I11.—The Keroston Illuminating 
Company, Chicago ; capital, $1,000,000 ; to 
manufacture tools, machinery, processes 
and appliances pertaining to illuminations 
and patents for same ; incorporators, P. H. 
T. Mason, Irwin Veeder, John Carlson. 





Chicago, I1l.—Milwaukee Electric Light 
Company, Chicago; capital, $100,000; to 
furnish electric light and power ; incorpora- 
tors, F. B. Uhrig, John Walsh, M. B. 
Austin. 


Chicago, Ill.—Darche Electric Company, 
Chicago ; capital, $10,000 ; to manufacture 
electric appliances and hardware specialties, 
and engage in electrical construction ; incor- 
porators, G. C. Darche, E. T. Darche and 
G. D. B. Dods. 


Batavia, N. Y.—The Consumers’ Electric 
Light and Power Company of Batavia. The 
new company will put in a Westinghouse 
plant for incandescent and arc lights, and 
will also furnish electricity for power. The 
capital stock is to be $25,000. nearly all of 
which has been taken by local capitalists, 
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It does not seem as though those who 
hope that some day New York may have a 
rapid transit service with electricity as a 
motive power, need stand in very great fear 
of immediate action in increasing the pres- 
ent unsatisfactory system when the Rapid 
Transit Commission admits that it is not 
sure that the Commission has any legal ex- 
istence. 


Boston must not get excited because its 
Committee of the House of Representatives 
has just reported in favor of an elevated 
railroad company. With the restriction 


that no system shall be used which will per- 
mit of escaping steam or smoke along the 
line of the road, electricity has a pretty 
good show of being the motive power, 
which, from the citizens’ standpoint, would 
be a ‘‘ consummation devoutly to be wished.” 





George Washington didn’t know much 
about electricity, but the electrical fraternity 
admire him, and will largely participate in 
the celebration this week of the centennial 
of his election as President of the United 
States. 


The Ohio University, at Columbus, pro- 
poses to afford facilities for practical instruc- 
tion in electrical engineering, and help the 
State save money at the same time, by 
taking charge of a lighting station to be lo- 
cated on the college grounds, from which 
all the public buildings in the city can be 
lighted. 





It is a relief—though a negative one—to 
know that an electrical subway is not the 
only modern contrivance that can blow up. 
The recent explosion of natural gas at Me- 
Keesport, Pa., dangerously injuring several 
persons and destroying a large amount of 
property, is only another instance that new 
and unfamiliar improvements of an engincer- 
ing nature are ever surrounded with a cer- 
tain element of danger, until from that hard 
master, experience, we have learned to con 
tro] them. 


Mayor Grant is reported to have said that 
he ‘‘ didn’t care a d—— for the light,” when 
some citizens called his attention to the de- 
plorable condition the city’s streets and 
parks were in, because of his arbitrary ac- 
tion in cutting down the electric light wires 
and poles. We fear our hasty young mayor 
is losing his head. Wonder if the large 
pole in front of his handsome new house on 
West End avenue hasn’t become a sort of 
nightmare—a continual source of irritation 
to the mayor ? 


It is expected at the Department of Justice, 
Washington, that an examiner will be ap 
pointed next week to take testimony in the 
government telephone suit now pending in 
the Boston Court. Solicitor General Jenks 
has charge of the case. Thecollapse of the 
Drawbaugh case, the repeated decisions in 
the Patent office in Bell’s favor, and the de- 
velopments in the suits between Rogers and 
his associates, have destroyed a great deal of 
evidence which enemies of the Bell telephone 
have heretofore relied upon to break down 
the company. 


The officers of the Brush Electric Com- 
pany, under the Jeadership of that sensible 
and able man, Col. W.L. Strong, decided 
unanimously in the Board meeting that their 
first duty as good citizens was to see that 
New York was lighted. and not turned over 
to the dangerous elements that thrive in 
darkness. By exerting every means in their 


. power, they were enabled to light up nearly 


400 lights the second night after the ill-ad- 
vised attack had been made on their prop- 
erty. These were nearly all cut out the 
next day, and the city again plunged into 
darkness. It will be a long time before 
New York will be as well lighted again. 
We think our present Mayor will live to 
deeply regret his present action. Already 
the clamorous daily press, catching the 
change in popular opinion, is criticising his 
inopportune inauguration of pole and wire 
cutting, at the time when the city will 
be crowded with visitors as never before in 
its history. 


ELECTRICAL PHILANTHROPHY. 

Philanthrophy which does not pay is not 
a success. In other words that love for 
mankind which, by its exercise, does not 
bring comfort to the poor and at the same 
time add to the general fund of wealth of 
mankind, Jacks a quality necessary to com- 
mend it to thoughtful men. It is with 
pleasure that we note that one of the largest 
manufacturing companies in this country, 
producing an article in sharp competition 
with many powerful rivals, has just declared 
a dividend of 50 per cent. on its capital 
of $2,000,000, and at the same time enjoys 
the reputation of not having an underpaid 
nor oppressed person among its several thou- 
sand employés. In the industrial dispensa- 
tion which has been ushered in with the 
development of electro-dynamics, possibly 
the true philanthrophy thus exemplified may 
become more common, 





THE WORK DONE BY THE 
TELEPHONE. 

Bare figures do not convey much of a 
mental impression, as we have often ob- 
served, and when it is stated that the Bell 
Telephone Companies of this country have 
in operation about 170,000 miles of wire, 
over which 1,055,000 messages are trans- 
mitted daily, we are dazed by the size of the 
figures ; but get very little impression of what 
they really mean. . When we say, however, 
that if the telephone wires were stretched 
in a continuous line they would reach about 
seven times around the world, and that if the 


messages transmitted every day were sent. 


through one sct of instruments—allowing 
two minutes for each message —it would 
require something like ten years to transmit 
them all, we get some sort of an idea of what 
an important factor the telephone is in the 
great mechanism of modern civilization. 
ACKNOWLEDGMENT OF 
HASTY ACTION. 

Our urbane contemporary, the New York 
Tribune, remarks complaisantly that ‘‘taking 
down the wires was not such a herculean 
undertaking after all. It only needed one 
man’s determined will to point out the way. 
This service to the community will long be 
gratefully remembered.” This is a comfort- 
ing sentence calculated to iuspire confidence 
in a good natured public, even though it is to 
be deprived of its much loved electric light 
during the greatest pageant of the 19th cen- 
tury contrary to the expressed desire of its one 
citizen chosen to plan out the details of the 
great holiday. It is not well to predict the 
wisdom of acts of this sort before the effects 
have become evident. Possibly in a few 
months we shall be in a better position to 
judge of the wisdom of the ‘‘one man’s de- 
termined will.” Besides, we notice that the 
wires have been begged back, so the city 
may be partially lighted this week. An 
unprejudiced observer might think that this 
meant that a blunder had been made. 


AN 





SUBMARINE TELEPHONE TEST. 

An experiment of unusual interest to 
divers and wreckers is reported as made at 
Dartmouth. For about six years, Wm. 
Brooks, an experienced diver, has been en 
deavoring to obtain an arrangement of the 
telephone by which communication from the 
bottom could be had with the surface. 
Various telephone companies were applied 
to without success. John Starr, local agent 
of the Unique telephone, a French concern, 
tock up the idea, and the successful issue of 
Saturday’s trials promises to be of some im- 
portance. Bya transposition of the differ- 
ent partsof the Unique from their usual 
form and fastening the transmitter to a 
diver’s helmet immediately in front of the 
mouth of the wearer, and attaching the re- 
ceiver to a sma | cap so that it comes in con- 
tact with the ear, and from these running a 
conducting wire, thoroughly insulated from 
the water, along the air pipe to the dry bat- 
tery of the telephone on the raft on the sur- 
face a good result was obtained. The trans- 
mitter and receiver are each about the size 
of a common blacking box, and can be at- 
tached to any diver’s helmet. The battery 
for the raft is contained in aneight inch box, 
and the conducting wire being attached to 
the air tube creates no additional lines to get 
entangled. The experiment was made in 30 
feet of water and gave complete satisfac- 
tion. The desirability of having means 
of communication between a diver on the bot- 
tom and his helps on the raft above, need 
not be mentioned. It is not only calculated 
to prevent loss of life but in a decided de- 
gree to facilitate the work of the divers. At 
present divers have to take their measure- 
ments and remember them till they reach the 
surface, requiring them to be drawn up very 
frequently, whereas, with the telephone they 
can be easily transmitted. Twodiverson the 
bottom can be connected with each other 
and in many other ways the usefulness of 
the invention becomes apparent. The ex- 
periments were conducted by Messrs. C. C. 
Starr and A. R. Coggeswell. 





The Exectrical Review is issued a day 
earlier this week, to avoid the delay that 
will follow the Washington Centennial ccle- 
bration. 





ELECTRICAL NEWS. 


Electricity Not a Good Weather Indi- 
cator—Electrical Occurrences at 
Washington, Boston, Chicago 
and Other Points. 

OUR WASHINGTON LETTER. 

National Academy of Sciences.—At the 
meeting of the National Academy of Sciences, 
held in this city last week, Prof. T. C. Men- 
denhall, of Terre Haute, Ind., made a brief 
statement of the results of a series of ob- 
servations carried on by the Signal Office to 
determine whether the electrical conditions 
of the atmosphere could be made useful in 
forecasting the weather. Hundreds of years 
ago, and long before the word electricity was 
known, it was supposed that the appearance 
ef St. Elmos fire indicated the approach of 
foul weather, and ever since that time there 
has been a growing conviction in the minds 
of meteorologists that a fall of rain, snow 
or sleet was generally preceded by a negative 
electrical condition of the atmosphere. Six 
or eight years ago Prof. Cleveland Abbe and 
Prof. Mendenhall, of the Signal Office, or- 
ganized and commenced systematic experi- 
ments to prove the correctness of this con- 
viction, and to establish some rule for putting 
their discoveries into practical use in pre- 
dicting the weather. In this work they had 
the co-operation of Profs. Hevry A. Row- 
Jand, of Johns Hopkins University, Arthur 
W. Wright, of Yale, and John Trowbridge, 
of Harvard. A number of stations were 
established, equipped with water-dropping 
collectors, photographic registering appara- 
tus, etc., and careful records have been kept 
up to this time. A thorough study of these 
records shows that, in 53 per cent. of the 
cases noted, negative electricity preceded 
storms and in 47 per cent. it did not, and 
Prof. Mendenhall concludes that electricity 
as a weather indicator is not a success. He 
finds that negative electricity occurs fre- 
quently on clear days, is sometimes due to 
dust clouds, haze and to steam thrown off 
by moving railroad trains and has no con- 
nection with ordinary storms. 

Telephone Dividend.— The Chesapeake 
and Potomac Telephone Company is dis- 
tributing $33,000 in its regular quarterly 
dividend. 

Good Sized Wiring Contract.— Mr. G. H. 
Almon, of the Thomson-Houston Company, 
bas just completed an excellent piece of 
wiring for 800 14 candle power lamps in the 
new Catholic University, having used over 
two tons af Okonite wire for the purpose. 
The plan provides for carrying an alternating 
current of 1,000 volts to converters, located 
on the outside of the building, which will 
reduce the potential to 52 volts. For the 
present the building will be lighted by the 
local company, but the University proposes 
to erect five additional buildings, larger than 
the present one (which is to cost $300,000), 
and is probable that, eventually, a private 
plant will be used to light the entire estab- 
lishment. 

Electric Railway Extension.—The Ecking- 
ton road is to be extended by July Ist, a 
distance of something more than a mile 
farther outin the country, where the law 
prohibiting overhead wires does not prevail. 

The Elektron Motor.—The Elektron Com- 
pany’s motor is being introduced here by J. 
U. Burket & Co., who have just put up one 
of 34 horse-power to run a paper cutting 
machine which it does very successfully. A 
demand for motors of small sizes comes from 
a newly organized company which proposes 
to furnish apparatus for cold storage, on a 
scale so small and so cheap as to make it 
available as a substitute for refrigerators and 
ice chests in hotels, private houses, restau- 
rants, etc. 

Postponed for Lack of Funds.—The wiring 
of the Baltimore Post Office, for which the 
Treasury Department received bidssome time 
ago, has been deferred for want of the neces- 
saly appropriraion. 

Injudicious Legislation.—The plan of tbe 
city government to make a considerable ex- 
tension of its Police Signal system, for which 
Congress, appropriated funds, cannot be 
carried out this year on account of the legal 
prohibition against running new lines. The 
injudicious and wholesale attack on electric 
wires, which the last Congress carried into 
law, has placed Mayor Raymond in a _posi- 
tion similar to that occupied by his military 
brethren, who have been holding back the 
Oklahoma boomers. There are now about 
a dozen companies of good standing and 
witb legitimate purposes, whose applications 
to construct lines for various purposes can- 
not be considered. The United States Light- 
ing Co. gets credit for having exerted a 
powerful influence on legislation, and Mana- 
ger Renshaw seems to be about in the posi- 
tion of a prominent representative of the 
Pennsylvania R. R., when some years ago 
that company got the right to run into the 
center of the city through the public parks. 
At that time the President of the Senate an- 
nounced that the hour for final adjournment 
had arrived, whereupon a senator arose and 
gravely suggested that it would be well to 
ascertain whether Tom Scott had any further 
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business for Congress to do before they ad- 
journed. 

A Manufacturer of Inventions.—Thomas 
Edison and a lot of other overworked men 
may now take a rest. An “expert” in this 
city advertises that he is prepared to ‘‘ make 
inventions to order.” G. C. M. 

Washington, April 24, 1889. 


OUR BOSTON LETTER. 


Safety of Overhead Wires.—The West End 
Street Railway Company has issued from 
the president’s office the evidence before the 
Massachusetts committee on street railways 
as to the safety of overhead electric wires, 
taken in February and March. It is gotten 
up in neat pamphlet form, and is a valuable 
book of reference. 

Spaulding & Buck.—The firm of Spaulding 
& Buck has sold during the past week a four 
horse-power Eddy motor to the American 
Press Association, Oliver street, where it is 
running a type-cutting machine. They also 
closed contract with Poole Bros., of Me- 
chanics’ Falls, Me., for an Eddy plating 
machine and connections. They are also 
fitting several Back Bay hotels with electric 
bells and Edwards door-openers. The New 
England agency for the Baltimore automatic 
switch has been placed with this firm, who 
are now handling all the Eddy Company’s 
products, the Continental dynamo and sev- 
eral minor specialties. An Eddy motor, one 
horse-power, to C. J. B. Fletcher, for press 
work ; five horse-power Eddy motor for the 
Minot estate, through Holtzer & Cabot ; a 14 
horse power motor and also Edison lamp in- 
stallation for F, Allen, of Water street. 

An Interesting Lecture.—Mr. Hollon C. 
Spaulding, manager of the stationary motor 
department of the Thomson-Houston Co., 
lectured before the Board of Trade of Scran- 
ton last Thursday on electricity and electric 
power, and according to the local paper 
fairly captured the town. Standing room 
was at a premium to hear the lecture, which 
was illustrated practically with all sorts of 
apparatus, and went back historically to the 
very first researches of science. 

A New Departure.—The old-established 
firm of John A. Robertson, one of the 
pioneers in the planing and moulding lines 
of wood work, has recognized the growing 
importance of electric lighting work, and 
will hereafter make mouldings, etc., for 
electric light work a specialty in their 
business. 

The Wright Engineering Company.—The 
Wright Electrical Engineering Company, of 
which Mr. Alex. P. Wright is managing 
director, has contracts on hand for the out- 
side construction for the Middleboro Electric 
Light and Power Company, and for the 
alterations of the Clinton Gas Company’s 
electric light station. Plans are also being 
prepared for the new station being put up 
by the Fitchburgh Gas Company adjoining 
the gas works, and the company is acting as 
consulting electrical engineer for the Derby 
Gas Company. 

Electricity and the Cambridge Club.—The 
annual ladies’ night of the Cambridge Club 
was duly celebrated at Young’s Hotel, 
Monday evening, by a dinner and discussion 
about ‘‘ Electricity in Harness.” Aftera 
musical programme and a few remarks by Dr. 
McKenzie, Prof. Elihu Thomson addressed 
the gathering. He began his remarks by 
pointing to the analytic tendencies of modern 
thinking on the subject of electricity. To 
the child mind the fiow of electricity was no 
more mysterious than the flow of water. It 
was only the maturer mind that sought an ex- 
planation. Yet that mind was as far from 
true knowledge of electricity as wasthe child. 
We understand nothing of the cause of 
gravitation ; all we understand is the way in 
which gravity is manifested. It is thus that 
we are compelled to deal with electricity. 
This most delicate and most powerful of the 
forces within our contro] was now, he said, 
in general use as a lighting agent, and one 
might easily conceive of it being employed— 
say, with the help of a Niagara Falls—to 
produce an artificial sun with which men 
might light the world. Electricity came to 
be truly harnessed when man used it to re- 
place horses in harness and as a substitute 
for power in general. I believe, said the 
speaker in closing, that our lines of railroad 
will soon begin to be operated by electricity. 
You can concentrate all your coal, all your 
water, all your power, at a single station, 
and from that station you can deal 
out your power to the trains. Prof. 
John Trowbridge, of Harvard, spoke of 
the intellectual side of tlre subject. In re- 
marking on the length of time it had taken 
to become familar with electricity, he men- 
tioned that it was not Faraday who discov- 
ered magneto-electricity, but an American, 
Prof. Joseph Henry, though Faraday’s ac- 
count of it was published earlier than 
Henry’s. The speaker urged that progress 
in the science would come largely from the 
theoretical electricians. He had the greatest 
respect for the practical men, yet it must be 
remembered that Faraday, Henry and Gali- 
leo were all theoretical men. Mr. Trow- 
bridge created much amusement by quoting 
the scientist’s reply to the demand for an ex- 
planation of electricity—‘‘Go to thunder.” 








Mr. Henry M. Whitney, of the West End 
Railroad Company, madea speech, in which, 
among other things, he maintained on the 
strength of reliable statistics that electric 
cars will in six months be run from Boston 
to Cambridge at the speed of elevated roads. 

Westinghouse, Church, Kerr & Co.—The 
well known firm of Westinghouse, Church, 
Kerr & Co., of Pittsburgh, has opened a 
Boston office at 620 Atlantic avenue. Mr. 
William Lee Church and Mr. Isaac H. Davis 
will be the resident representatives of the 
firm, 

Boston Personals.—Mr. George W. Dav- 
enport, manager of the Thomson-Houston 
International Electric Company, returned 
Monday from his extended wedding trip 
throughout the West Indies. A good brown 
tan and healthy color bear testimony to the 
beneficial effects of the trip. Mr. F. E. 
Pettingell, of Pettingell, Andrews & Co., is 
in Chicago this week, looking after the 
Western branch of his business. Mr. W. 
B. Hosmer, one of the veteran agents of the 
Thomson-Houston Company, has just re- 
turned from a three months’ vacation spent 
in atrip to, and a visit in and about, Nassau. 
Leonidas Le Cenci Hamilton repeated his 
lecture on the ‘‘ Origin of Energy” at 5 
Park street, Wednesday evening, where it 
was well received. The many friends of 
Mr. W. I. Barker, well known to the fra- 
ternity from his connection with the elec- 
trical press, will be sorry to learn that for a 
few weeks at least he will be unable to as- 
sume his duties. A short period of rest will, 
it is hoped, restore to him his health and 
strength. 

New Haven Clock Co.—The Boston branch 
of the New Haven Clock Co. has just re- 
moved to the large store No. 54 Summer 
street, where an excellent opportunity is 
offered for a display of the well-known spe- 
cialties handled by the company. 
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Boston, April 26. 

OUR CHICAGO LETTER. 

New Companies.—The Milwaukee Elec- 
tric Light Company, at Chicago, with a cap- 
ital of $100,000, purposes furnishing light 
and power. It seems a little mystifying to 
the boy in the tree top, but the incorporators, 
Messrs. F. B. Uhrig, John Walsh and M. B. 
Austin, say the bill is a true one. Messrs 
G. C. and E. T. Darche, and G. D. B. Dods, 
are the incorporators of the Darche Electric 
Co., at Chicago, an organization with a capital 
stock of $10,000, to manufacture electric ap- 
pliances and hardware specialties, and to 
engage in electrical construction work. More 
trouble! Looking over a long list of last 
year’s electrical corporations, with capital 
any where from $5,000 to half a million of 
dollars, [have been struck with the singular 
fact that not one in three can be found to 
have anything more tangible than a name. 
They seldom materialize, and I have been 
investigating to learn why I find that in a 
seale of one to seven, about three are either 
downright, unmitigated frauds, or the result 
of the grossest ignorance on the part of 
some would-be inventor, who has started to 
manufacture either a palpable invasion of 
some one’s patent and has to close up busi- 
ness because his patent application is re- 
fused, or his theory was not consistent with 
the facts as made and provided by nature. 
‘* The last dying speech and confession” of 
such a company is seen in a jeweler’s or 
machinist’s window, or in some cent-a-word 
advertisement newspaper: *‘ Dynamo For 
Sale Cheap.” Or, ‘‘ Electric Motor—Never 
has been Injured by Use—Invades Nobocy’s 
Patent—For Sale.” ‘‘ Storage Battery. Just 
the Thing to Light Your House With. Per- 
fectly New. Going out of Business.” 

Sharks.—There are others of these com- 
panies which are organized for stock 
swindling. They are the Electrical Chattel- 
Mortgage-Sharks of our business, and their 
gilded bait lands manyasucker. Of these 
the primary battery fake is one of the most 
successful. 

Spooks.—Still another class is that which 
pops up like a spook in a graveyard, to force 
a contribution from some more fortunate 
successful competitor—to bring about a 
partnership, or to procure a valuable fran- 
chise for sale. The woods are full of them, 
but they don’t last long. o. ©. H. 

Chicago, April 24. 


SOUTHERN ELECTRICAL NOTES. 


Public Improvements. — The demand for 
public improvements is rapidly on the in- 
crease in North Carolina. A number of 
towns will, in May, vote on the question of 
the issue of bonds for street improvements, 
electric lights, sewerage, etc. 

A Case of Absorption.—The Oglethorpe, 
Ga., Electric Company, which was recently 
chartered by parties interested in the Thom- 
son-Houston electric light system, has paid 
up its bills and stopped further re 
It is understood to have been absorbed by 
the Brush Electric Company, of that city. 

New Telephone Exchange.—The telephone 
is now assured for Dawson, Ga. An ex- 
change has been secured, and both the Elec- 
tric and Elgin telephones will be in opera- 
tion within a few weeks. 

Electric Railways.—An electrical railroad 





is projected at Knoxville, Tenn. Thomas 
J. Hurley, of Fort Worth, and others, have 
bought the Waco Street Railroad, at Waco, 
Texas, for $125,000. They will make im- 
provements and change to electric power. 

The Electric Light—J. W. Hedden can 
give information as to the electric light plant 
soon to be erected at Mount Sterling, Ky. 

The town of Rocky Mount, N. C., will 
shortly decide by popular vote, to issue 
bonds to erect an electric light plant. Capa- 
city, 30 are lights, of 1,500 candle-power, 
and 500 incandescent lights of 16 candle- 
power. 

A stock company is being formed at 
Berkely, Va., to light the town with elec- 
tricity. 

J. W. Neal, T. W. Crozier and others 
have obtained permission to locate an electric 
light plant at Roanoke, Va. They will 
commence work within 60 days, and use 
Thomson-Houston system. 

A local party, at Wytheville, Va., has 
asked the city council for franchise for an 
electric light plant and electric street rail- 
road, 

A company is being organized to erect, at 
Yorkville, N. C., an electric light plant. 
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Charleston, 8. C., April 16. 


Indiana's Telephone Experience an 
Awful Warning to Legislators. 


‘* After Indiana’s experience I hardly be- 
lieve that the Pennsylvania Legislature will 
pass a law reducing the amount of rental al- 
lowed for the use of telephones to $3 a 
month,” said Superintedent William B. Gill, 
of the Western Union Telegraph Company, 
at Philadelphia, in a recentinterview. ‘‘ The 
expense of maintaining telephone service is 
enormous, and if such a law should become 
universal, it would mean the ruin of every 
telephone company in the land. 

‘‘ The Indiana companies had recourse to 
various expedients. At Evansville night 
service was stopped, and that so enraged the 
citizens that they chopped down the com- 
pany’s poles. The exchanges in a number 
of towns were closed entirely, and in other 
places all rental was abandoned and the tel- 
ephones were all operated under the public 
toll system. The Central Union Telephone 
Company was forced to close 105 stations, 
causing a serious inconvenience to hundreds 
of citizens. There was a decrease in the 
number of messages sent throughout the 
State, and the companies conducted their 
business at an actual loss. In three months 
one company sh »wed that its loss was nearly 
$400, in spite of the strictest economy of 
management. 

“* After a year’s trial of the law not only 
the telephone companies, but all Hoosierdom 
cried aloud for its repeal, and the present 
Legislature has been quick torespond. The 
people of Pennsylvania would never cease 
te regret the day that they allowed such a 
law to pass.” 

——_-@ = e__—_. 
The Copper Market. 

Our esteemed namesake, the London Elec- 
trical Review says: ‘‘ The blow so long ex- 
pected has at last fallen, and the disaster 
consequent upon the collapse of the copper 
syndicate is unfortunately not confined to 
the Société des Metaux. Many Paris banks 
are involved, to a greater or less extent, in 
the speculation, the Comptoir d’Escompte 
de Paris being, perhaps, the largest sufferer. 
Copper quoted at £80 pound per ton but a 
short time ago is now nearer £40, and it is 
not at ali unlikely, considering that the stock 
in hand amounts to about 150,000 tons, that 
the price will fall to £35 or £37. 

‘‘Had the speculators been content with a 
moderate profit, there seems to be no reason 
why they should not have been able to un- 
unload at a remunerative rate, but the 
attempt to keep up a price of £75 to £80 for 
an article whose commercial value is about 
£40, was a very risky experiment. 

‘*The evil influenceof the crash will no 
doubt make itself further felt by retarding 
electric lighting in Paris. The six sections 
into which the Municipality had divided the 
area to be illuminated, were each to be lighted 
by a separate company, These companies 
depended to a large extent upon the banks 
for the supply of funds. So large an under- 
taking as the electric lighting scheme must 
necessarily require a very considerable out- 
lay, and the banks, nearly all more or less 
implicated in the copper speculation, will be 
shy, at all events for the present, of embark- 
ing in any very extensive enterprise. 

“There are still other evils traceable to the 
actions of the copper syndicate. Many 
mines have been reopened, or have sprung 
into existence owing to the abnormal infla- 
tions in the price of copper. These mines, 
with the metal at a normal price, could not 
be worked, and the money spent in giving 
them a temporary life will be lost.” 





PERSONAL, 


Mr. J. C. De Long, formerly with the 
electric lighting company, at Utica, N. Y., 
has associated himself with the Hartford 
Dynamic Company, with headquarters in 
New York City. 

Major E. M. Hamilton, who has been 
away from the city for several weeks, re- 
turned in time to see that the Electric Club 
was filled with beautiful paintings for the 
annual meeting. As chairman of the art 
committee of the Club, Major Hamilton has 
been most successful in keeping the Club’s 
walls a feast for the eye. 

Mr. E. C. Brown, president of the Pro- 
gressive Age and Water Gas Journal, of New 
York, recently issued a very complete and 
comprehensive ‘‘ Directory of American 
Gas Companies,” in which appear some 
valuable gas statistics. In addition to the 
list of gas companies a complete list of all 
such companies in North America now 
operating electric lighting plants is also 
given, the name of the system and the 
number of arc and incandescent lamps oper- 
ated appearing in each case. Mr. Brown is 
to be complimented on the very thorough 
manner in which his directory has been com- 
piled. 

The many admirers of the large painting 
of dogs, which adorns the parlor of the Elec- 
tric Club—generously given the Club by Mr. 
Theo. N. Vail—will regret to hear that an 
accident has happened to the artist. The 
following is from the Paris despatches in the 
Daily World: ‘‘ Miss Elizabeth Strong, the 
animal painter, will, it is feared, be forever 
disabled seriously by the burning of her 
hands. The accident was occasioned by the 
use of turpentine too near the fire while 
painting her Salon picture. Miss Strong’s 
friends are very numerous. The career of 
this young and brave California girl, who 
came to Paris several years ago to enter the 
Art School, has been one of struggles and 
trials, which have resulted in her occupying 
the highest position an American painter of 
dogs has ever known.” 
re 

Fine Screw Work. 
To THE Eprror oF ELecrricaL Review: 

In your issue of the 20th you write of the 
‘* Minute Screws” of watch work. 

To make standard taps for minute screws, 
we designed and built a screw-cutting lathe, 
on which we have cut screws .01" diameter, 
350 sharp V threads to the inch, leaving the 
diameter at the bottom of the threads .005’. 

These particular threads were cut by W. 
W. Hastings, now superintendent of the 
New York Standard Watch Company, and 
unfortunately the few which he made have 
been distributed, so that we have not a 
sample, but enclose a screw measuring .011" 
diameter, 350 threads, as a specimen of small 
work, Respectfully yours, 

AMERICAN Watcu Toot Co. 

Waltham, Mass., April 27, 1889, 

——- «=e ——_ 
Consolidating the Edison Company. 
The certificate of incorporation of the 

Edison General Electric Company was filed 
Tuesday of last week, at Albany, N. Y., 
with the Secretary of State, and the New 
York City lawyers of the company paid to 
the State Treasurer $15,000, the State tax of 
one-eight of one per cent. on the capital, 
payable by all newly incorporated companies, 
This is one of the largest incorporation fees 
paid to the State for many years. The new 
comparfy is formed by Henry Villard and 
Thomas A. Edison and associates to carry 
out the recently perfected arrangements for 
consolidating the Edison Electric Light and 
Manufacturing Companies. The capital 
stock of the company is $12,000,000. 
ee 


Isolated Electric Light Plants. 


The isolated plant department of the 
Thomson-Houston Company has closed con- 
tracts for lighting the steamship ‘‘ Kenne- 
bec” with 300 incandescent lights, and one 
largeelectric search light; for a 400 light plant 
inthe Mowry building at Syracuse, N. Y.; 
700 lights in the Munroe County buildings at 
Rochester, N. Y.; 18 arc lights in the R. I. 
bleachery at Providence. The contract for 
wiring the new Catholic University at Wash- 


ington, D. C., also is held by the Thomson- 
Houston Company. 
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«*, Bell telephone stock is quoted at 
23114. 

»*, There is said to be no appropriation 
for carrying on the government telephone 
suit and there is not likely to be. 


»*, The Nebraska Legislature has ad- 
journed without taking any action in relation 
to the several telephone bills introduced. 


»*, The Commercial Union Telegraph 
Company will within 380 days begin opera- 
tions on its double line through the State of 
Maine. 


,*, Mr. Thomas B. Doolittle, after a long 
sojourn in the South, has returned to make 
glad his telephonic friends in New York and 
Boston. 


*, Reapplications have been filed in Bos- 
ton, by William C. Strowbridge, of Phila- 
delphia, and Mr. Whitman, of Washington, 
counsel for the United States in the case 
against the Bell Telephone Company. Testi- 
mony will now be taken before an examiner 
for final hearing. 


,*, A resolution was passed by Buffalo’s 
common council directing the Corporation 
Council to apply to the courts for a man- 
damus to compel the removal of all tele- 
graph, telephone and electric light wires and 
poles from the streets from the district speci- 
fied. The mandamus is expected to issue 
promptly. 


»*, The outputof the American Bell Tele- 
phone Company for the month ending April 


20 was as follows: 

Ine. 
467 
316 


1888 
4,847 
1,627 
3,220 151 
1887-88 Ine. 
16,955 848 
7,008 611 
9,947 237 


Gross output............8 
ROCUINCE . .00. sicccvsecss 
Net ae 
Since December 20, 
a eee . 

Returned 
Net 





,*,, The Bell Telephone Company will be- 
gin the work of placing itswires underground 
in Rochester, N. Y., as soon as the cables can 
be obtained, which will probably be in about 
one month. Ducts have already been laid 
in Basin and Exchange streets and up East 
Main street to Scio street, and others will be 
laid in State street as far north as Brown 
street this summer. 


,*, The House at Dover, Del., has passed 
the Senate bill to incorporate the Spalding 
Telegraph Company. The act authorizes 
the company to lay an underground wire 
from Boston to Washington. The company 
has already a charter to do business in the 
State of Maryland. The passage of the bill 
is the first step toward putting the wires 
underground in Wilmington, Del. 


«*, In the Mix and Genest microphone 
the sound-plate consists of athin diaphragm 
of finely-fibred firwood. The acoustic quali- 
ties of the material are excellent, but it ab- 
sorbs moisture very freely, and is conse- 
quently liable to get warped and disturb the 
adjustment of the carbon contacts. After 
trying several kinds of varnish without 
obtaining good results, Messrs. Mix and 
Genest now cover both sides of the sound- 
plate with a thin plate of mica, which is 
found to protect the wood very effectively, 
and if not cemented on to it the mica in no 
way interferes with its acoustic qualities. 
This improvement naturally renders this 
form of microphone very suitable for damp 


climates. 
=» e —— 


Permanent Changes Produced in Copper 

Wires by the Passage of a Current. 

It has been noticed since a long time that 
the continued passage of a current of elec- 
tricity in a copper wire tends to render it 
brittle. Dufour noticed a decrease of more 


than 30 per cent. in the tensile strength of a 
copper wire which was traversed by a cur- 





rent insufficient to heat it sensibly. Wertheim 
thought that he had found that the decrease 
in the tensile strength was only temporary, 
and disappeared when the current was in- 
terrupted. Edlund and Streintz speak of a 
permanent elongation, but the experiments 
of Blondlot have demonstrated that this is 
an error. 

So long as the small currents chiefly used 
in telegraphy were the only ones to be con- 
sidered, their effect on their conductors was 
not of practical importance ; but with the 
spread of the sphere of electricity for lighting 
and transmission of power, and the more 
general use of heavy currents for these pur- 
poses, the permanent effects produced by 
them in copper wires claim attention. 

The breaking of an old electric light cable 
led the author to investigate the question. 
A piece of wire used during 20 years to con- 
vey the current to a lighthouse could be easily 
broken up with a hammer ; the broken sur- 
faces showed clearly that the metal had a 
granular structure, such as is seen in copper 
deposited electrolytically, although when 
first put up the wire had been hard-drawn. 
Owing to the section of the conductor, it 
probably became somewhat heated by the 
passage of the normal current, though the 
rise of temperature could scarcely have ex- 
ceeded 30° or 40.° 

It seems that the long-continued passage 
of a current of electricity tends to bring 
about a molecular rearrangement, resulting 
in a granular structure. Moreover, as far 
as experience goes, it seems to be a im- 
material whether the current is direct or al- 





ternating, as the action of both is similar. 
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carrying heavy currents such as are used in 
electric lighting are fated to undergo a kind 
of slow disintegration which will affect not 
only their tensile strength, but also their 
resistance.—La Lumiere Electrique. 

The Gillette Underground Conduit. 

That the many attempts at laying electri- 
cal conductors underground have been at- 
tended with numerous difficulties is a matter 
of common notoriety. The various efforts 
which have been made to devise suitable 
and proper conduits for containing and in- 
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Fig. 2.—END VIEW. 


sulating the wires, have involved the expen- 
diture of enormous sums of money in experi- 
ments of cne character or another. 

Among the more recent and probably im- 
portant patents granted on the subject of 
underground conduits, are those which were 
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Fig. 1.—GILLETTE UNDERGROUND CONDUIT. 


The secondary of an induction coil had be- | 


come so brittle from long use that the wire 
could not be unwound, but broke repeatedly. | 
The ratio of the resistance of the old wire to | 


- ae 
that of a new wire of similar length and | 


diameter was found to be gs 21 to 16. 
From his own experiments, which were | 


carried out with spirals and zigzags of copper 
strip, the author concludes— 

(1.) That the elongations referred to are 
excessively small, and do not follow any de- 
finite law. 
ings probably result from want of homo- 
geneity, and are not permanent results pro- 
duced by the passage of the current. 

(2.) That the changes in the tensile strength 
depend on the strength of the current tra- 
versing the conductors, but the relation is 
not one of simple proportion ; the passage of 
the current has more effect on hard-drawn 
copper than on annealed copper ; alternat- 
ing currents seem to act more quickly than 
direct currents, 

(8.) A current of two amperes, especially 
when alternating, materially changed the 
elasticity of a copper wire three mm. in diam- 
eter, aftera lapse of four years. It would 
certainly seem, therefore, that conductors 


The lengthenin_s and shorten- | 


issued to George H. and King C. Gillette, on 
April 9th, 1889. These two patents, num- 
bered 401,154 and 401,155, cover conduits 
for electrical conductors and tubes for cables 
or for pneumatic purposes, of quite a novel 
and apparently practical construction. 

The entire surface surrounding the wires 
| and cables is, by preference, made of glass 
| which is the best insulating material known. 
| The means by which the glass is made to 
| form continuous ducts presenting a very 
| slight frictional surface, as well as the means 
| of joining, protecting and securing the same 
| $0 as to make, as it were, a single log, are 
| worthy of attention being, as we understand, 
| the essential features of the improvements. 
| The conduit is composed of a series of 
sections of glass provided with longitudinal 
openings, the sections being arranged and 
secured one after another, with the corre- 
sponding openings in line so as to form a con- 
tinuous duct or a number of continuous 
ducts. The openings in the various sections 
either taper through the entire length of their 
respective sections or have at some point a 
contracted diameter, with inclined approach- 
ing surfaces in order to provide bearings at 
intervals, and limit the frictional area of the 








ducts. Between these sections elastic pack- 
ings or cement are interposed to seal against 
moisture, and the sections are drawn and 
secured closely together and enclosed in a 
compressed wooden tube or casing. 

This outer casing of wood is made the im- 
portant subject of one of the patents. It is 
composed of wooden strips cut into con- 
venient lengths of suitable width, which are 
narrowed by compression. The hydraulic 
pressure by which the wooden strips are 
narrowed is such as to be within the limit of 
the elasticity of the wood, and overcomes the 
liability of shrinkage, the wood being secured 
around the glass sections before material 
expansion takes place. The sections are then 
placed end to end and secured together by 
lap joints or by metal sleeves. 

Fig. 1 of the accompanying illustrations is 
a cross sectional view showing the inner glass 
disc with a number of ducts, and the wooden 
covering surrounding the same, provided 
with a circular slit for receiving a band 
which also projects into a similar slit in the 
end of the connecting section, this being one 
of the methods contemplated for making a 
tight joint. Fig. 2 shows an end view of 
one of the glass discs without the covering. 
Fig. 3 shows adjacent sections of a tube for 
cables without the covering. Fig. 4 isa 
sectional view of two of the discs and wires 
through the openings. This section shows 
also a modification of the manner of con- 
tracting the openings) which are usually 
made to taper the entire length of the section 
instead of being contracted in the center as 
shown by this figure. 

These illustrations serve to show somethin g 
of the scope of the patents which, as granted, 
are apparently drawn to cover several 
different forms of construction. 

We understand that a conduit, made under 
these patents, of glass discs 12 inches in di- 
ameter, may be provided with 19 separate 
ducts, each of which will be capable of re- 
ceiving a cable composed of 100 wires. As- 
suming that the outer wooden covering is 
made an inch and one-half in thickness, a 
conduit of the character mentioned which 
would hold 1,900 wires would be just 15 
inches in diameter. 

—_—— 2 o—__——__ 


Electricity Instead of Laughing-Gas— 
We Prefer the Old Way if this Cor- 
rectly Describes the New. 

[From the Boston Herald.} 

Boston people now-a-days have their su- 
pertluous teeth drawn by means of electric- 
ity. Inasmuch as all new ideas in the arts 
and sciences are spread from this enlightened 
metropolis originally, and from hence ex- 
tended over the country, there is little doubt 
that sooner or later this new method will 
supersede laughing-gas and ether in other 
big cities of the union. The process in 
question is very simple, scarce any apparatus 
being required beyond an ordinary two-cell 
battery, with vibrator attachment.. This at- 
tachment is a thin strip of metal fastened at 
the ends, which is made to vibrate a thou- 
sand or more times per second by the elec- 
tric current. Ateach vibration the circuit 
is cut off and renewed again, the effect 
being to give a perfectly steady flow of the 
mysterious fluid. In order to make sure 
that the flow is quite satisfactory, the oper- 
ator tunes the machine—assisted by a little 
reed tuning pipe—until the strip of metal 
sings ‘‘ A.” So far, so good. Now, to the 
battery are attached three wires. Two of 
them have handles at the ends, and the third 
is hitched to a forceps. The patient in the 
chair is given a handle to hold in each hand, 
and the current is turned on gradually until 
it becomes painful. Then he is told to grasp 
the handles as strongly as possible, the elec- 
tricity—having been switched off for a mo- 
ment—is turned on again suddenly, and the 
dental surgeon applies his forceps simultan- 
eously to the tooth. The instant the molar 
is touched, it, as well as the parts surround- 
ing, becomes electrified, and absolutely in- 
sensible to pain. When it is withdrawn 
from the socket the subject of the operation 
feels not the slightest disagreeable sensation. 
A jerk, and the tooth is out, the patient 
drops the electric handles, and the painless 
affair is over. 
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A Deaf and Dumb Telegrapher who 
Learned to Receive Messages Through 
the Sense of Touch. 


‘‘Did you ever hear of a deaf and dumb 
telegraph operator? Don’t believeit? Why, 
man, I taught a deaf and dumb boy his first 
Believe it? Come, let me give you 
the facts and a little story with it, off-hand 
like, and you can work it over to suit your- 
self and readers.” 

Thereupon this toyer with lightning reeled 
off the following yarn: ‘‘The deaf and 

jumb operator was my twin brother, so 
like in form and feature, and indeed all 
save the one great distinguishing mark of 
speech, as to be often mistaken for myself. 
At 12 years of age, a bright, noble boy, that 
creat scourge of childhood, scarlet fever, 
robbed him of those two most precious 
aculties, speech and hearing. When I had 
secured the position of messenger at our 
local telegraph office, with the promise of 
opportunity to perfect myself in the art 
elegraphic, it was he who proposed and 
carried out his purpose to commence the 
tudy at the same time, and so diligently did 
1e pursue his labor that, maimed as he was, 
he acquired by constant practice what would 
eem an impossibility. He read the fast 
recurring clicks of the Morse instruments, 
10t by sound, as is the rule with telegraphers, 

ut from the sense of touch as he placed his 

ngers lightly upon the moving armature. 

His had been all home practice from lessons 
lelivered by myself after other duties were 
ver. 

‘*T applied for and secured the manage- 
nent of the office at G , a goodly town 
on the Kennebec. Here the summer found 
us, my brother and I, busily employed with 
iffice duties. The deaf and dumb operator 
iitended strictly to this branch of the busi- 
ness, sitting with fingers lightly resting upon 
the instruments, intent upon calls, or copy- 
ng with pen the words as they flowed from 
the quick pulsations of the little brass arma- 
ture beneath his sensitive touch. 

‘Tt was well along into the ice harvest of 
winter that one day Col. Tracy, agent in the 
town for one of the larger ice companies, 
he chief industry of the town, entered the 
)ffice and, after a cheery greeting, announced 
the fact that $1,000 in greenbacks was 
expected on the evening express, to be used 
by him in.paying the hands on the morrow. 
‘And, boys,’ he added, ‘as I suppose you 
don’t care to keep that amount over night, 
perhaps you'd better deliver it to me at the 
house; then I’ll lock it in my safe and be 
ready with the pay roll in the morning, for 
the men will be anxious for their scrip.’ 
We were willing to please the colonel, and 
readily consented to do as he wished. Dur- 
ing that afternoon.a furious storm of snow 
setin. Trains were delayed, and, in conse- 
quence, it was after nine in the evening 
when the express parcels, and among them 
the precious bundle of cash, arrived at the 
office. Ours was a small office, supporting 
no delivery team, and as one of us must act 
as messenger, my brother proposed doing so 
while I settled up the day’s business. Had 
there been a thought of danger in the errand 
to disturb us, I never should have consented 
to his going alone; being none, I gave a 
gesture of thanks as he buttoned tightly his 
coat about him, seized the parcel and stepped 
out into the storm. Alone in the office, the 
day’s business was soon put to order, and 
the few express parcels checked from the 
way bill. Then, seated in my brother's 
chair, I fell into a reverie upon the courage 
of the poor boy who sat there, day after day, 
deaf to all save the busy instruments—until 
aroused by an unusual stir at the office door. 
They were bringing him in, my poor boy; 
his clothes in disorder and stained by the 
storm and, yes, blood. What could have 
happened? His poor right hand, which 
could have told in place of speech, hung 
useless at his side, the arm disabled by a 
blow. 

‘** What is it, man?’ No answer, save 
that they had found him struggling through 
the storm, and, recognizing him, had brought 
him here. While plying the questions I had 
clasped the wounded boy in my arms and 
supported him to his accustomed seat beside 


dots. 








the instrument. ‘We have need of a doctor 
here, greatly,’ raising the injured arm. One 
of the men immediately started in search of 
a physician. 

“«* What is it, dear boy ?’ I asked, aloud. 
For answer he grasped quickly my right 
hand with his univjured left, and with his 
fingers spelled out the words in the familiar 
Morse alphabet, which I read from the simple 
strokes of his fingers. ‘Robbed! Robbed ! 
Two. Muffled figures. Struck me down. 
Clung to money package to the last—till— 
till they broke my arm. Oh, cruel, cruel— 
two poor boys, to rob them of so much.’ 

‘*A severe scalp wound, the result of a 
blow from some blunt instrument, and arm 
not broken, but badly hurt. Such was the 
verdict of the physician after an examina- 
tion. 

‘The long winter season at last grew into 
spring, then summer, and the sun danced 
again on the waves of the Kennebec. My 
brother was back once more in his old time 
seat, fully recovered from his injuries and 
busily working the wire as before. Yet no 
trace of the stolen money nor the robbers. 

‘*Tt was noon, and our telegraph messen- 
ger’s dinner hour, when one eventful day 
there came a message of special importance, 
requiring immediate delivery. Our estab- 
lished reputation for promptness must not 
suffer this to wait the messenger’s return, so 
thrusting the telegram into the pocket of my 
coat, I rushed off on delivery duty. I have 
said that my brother’s appearance so closely 
resembled my own as to cause uncertainty 
even among our friends in distinguishing one 
from another. 

‘Now, as my course lay down toward 
the river among the ice houses, I noticed 
two idlers of vagabond appearance sitting 
cooling their heels upon one of the long 
shutes which project out into the river, used 
in hauling the ice from its bed up the great 
incline plane to the entrance of the house. 
As I came opposite and almost within arm’s 
length of the two worthies, one turning to 
the other exclaimed: ‘Here comes the 
dummy, Bill. He’s got our mark on him!’ 
In an instant it flashed upon me, now was 
the time for action. To denounce them 
later as the robbers would be hazardous. 

















A Telegraph Company’s Liability. 

Judge Fisher, of St. Louis, recently over- 
ruled a demurrer to the petition in the case 
of Julius D. Ables vs. The Western Union 
Telegraph Company, and passed upon an in- 
teresting question relative to telegraphic 
messages generally. Ables sued to recover 
special damages which he claimed to have 
sustained by the failure of the telegraph 
company to deliver a cipher dispatch relat- 
ing to some mining stock, within a reason- 
able time, by which delay he lost some $435 
on the sale of the stock. The Judge stated 
that there was some conflict among the ad- 
judicated cases as to whether or not a tele- 
graph company was liable for any more than 
nominal damages for neglect in transmitting 
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and delivering cipher and other unintelli- 
gible dispatches. The weight of authorities 
was to the effect that the company was not. 
The reason for this rule was that inasmuch 
as the person who sends a cipher dispatch 
withholds from the company all knowledge 
of the contents thereof, and consequently of 
the nature and extent of the injury, if any, 
that may result from the failure to transmit 
and deliver it in proper time, he could not 
recover damages which the company could 
not know would result from such failure ; 
that the sender of such a dispatch elects to 
employ the company in a mechanical capa- 
city and to take the risk of negligence upon 
himself. If he desires to hold the company 








Fie. 3.—Sections or TuBE.—GILLETTE UNDERGROUND CONDUIT. 


**At last I’ve got you,’ and witb the 
words, followed by a cry for help, turned, 
and sprang directly at the throat of the first 
speaker. There was an answering cry of 
surprise from the villain ere my fingers en- 
circled his throat, and the next moment we 
were rolling over and over, each struggling 
for the mastery. The other evidently a 
weaker spirit, took to his heels and aban- 
doned his comrade. Soon my mad cries 
brought help and the robber was secured. 
Then, after directing some to follow the 
fugitive, I denounced them both as the ex- 
press robbers. That night both—the run- 
away captured—were safe within the walls 
of the village lockup. 

‘* At the trial which followed, the weaker 
spirit quailed, and, to secure the clemency of 
the court, made a full confession, likewise 
disclosing the hiding place of the stolen 
money, which, less some $200, was unearthed 
and secured to the express company. The 
reward of $300 for the arrest and conviction 
of the robbers enabled us to make good the 
whole amount.” —Lewiston (Me.) Journal. 

+0» e- — 

.... Chief Walker, of the Electrical 
Bureau, Philadelphia, reports that there are 
5,307 miles of overhead wires in that city. 
Two-thirds of these belong to the Western 
Union and Bell Telephone Companies, and 
will soon be put underground. There are 
825 miles of underground wire now in use. 





liable he must inform it of the importance of 
the message under such circumstances. Of 
course, if the contract to forward and deliver 
was broken by the company, in that it does 
not do so as speedily as possible in the usual 
course of its methods of transacting business, 
it was liable for such breach at least in 
nominal damages, but it was not the policy 
of the law to hold any one liable for dam- 
ages for the breach of a contract beyond 
what naturally and legitimately flowed from 
such breach and what he could reasonably 
see would flow from it. As the plaintiff 
was entitled to nominal damages the de- 
murrer would be overruled. 








.. . A dispatch from Paris says: French 
Cable Company shares have risen 14 francs. 
The company, relying on the favorable ver- 
dict in the matter of the Anglo Company’s 
appeal, has applied to the government to 
authorize its association with Mackay and 
Bennett. The board of directors is about to 
ask the shareholders for powers to raise a 
loan of $200,000, to be expended on repairs. 


...- John Welton, the telegraph operator 
at the Hillsborough station of the Lehigh 
Valley Railroad, sent this despatch to Perth 
Amboy one day last week: “‘ An accident 
has just occurred. Will send particulars 
when learned.” A few moments later the 
operator learned that it was his own son, 13 
years old, who was killed. The boy was 
walking on the track toward the operator's 
office when a locomotive struck him. 














The Use of Accumulators in 
Telegraphy. 

If primary batteries are used, as is almost 
exclusively the case, and there are many 
circuits, their number becomes enormous, 
and the keeping them in order becomes very 
onerous. Dynamo machines have been tried 
—in some cases successfully, in others not— 
but there are several objections to their use ; 
perhaps the chief are, that the engine and 
dynamo must be kept constantly running 
day and night, as current may be wanted at 
any moment, and that the plant must be 
duplicated so as to provide a reserve in case 
of accidents. 

One of the chief causes of accumulators 
not being more used has been want of confi- 
dence in their durability ; but this objection 
will fall to the ground as improvements in 
the manufacture lead to the turning out of 
more and more perfect cells, which can 
be counted upon for some length of time. 
The use of accumulators for telegraph work 
presents many advantages. Their E. M. F. 
of two volts is comparatively high, while 
they have a very small internal resistance ; 
when at rest, no energy is spent ; they can 
easily be kept in order, and require but little 
attention, and that at comparatively long 
intervals of time. 

As a practical example, the case of an 
office with 100 circuits may be taken. The 
maximum current on any one circuit will be 
at most 0.02 ampere, and the highest E. M. F. 
200 volts. One hundred cells will therefore 
be wanted, of a capacity of 50 ampere-hours, 
and capable of standing a normal discharge 
at the rate of six amperes; the internal re- 
sistance of the 100 cells will be one ohm. If 
all the circuits are working simultaneously, 
the total current required will be about two 
amperes ; and consequently the E. M. F. 
will drop about two volts. 

In practice two such batteries would be 
provided, to be connected alternately to the 
circuits. From every fifth cell wires would 
be taken to the commutator board, thus 
giving a potential difference of 10 volts from 
terminal to terminal. The two batteries 
would be exchanged by means of a simple 
switch at a fixed hour daily, or every two 
days. The actual time during which the 
battery would be discharging current during 
a working day of 24 hours would scarcely 
exceed six hours, or the total discharge for 
that time would be 12 ampere-hours ; and as 
the total capacity is 50 ampere-hours, the 
drop in E. M. F. would be very small, not 
exceeding two per cent. at most. 

The charging can be effected in from four 
to six hours. All the cells will not have 
been equally discharged, owing to the differ. 
ent demands of the various circuits; there- 
fore the charging would have to be continued 
until all the cells gave off gas. 

For working circuits with polarized instru- 
ments and such as are operated by alterna- 
ting currents, a battery of 200 accumulator 
cells would be wanted ; the connection be- 
tween the 100th and 101st cell would be 
earthed, and the positive and negative cur- 
rents sent from either end. Local circuits 
could also be supplied with current from the 
less used sets of cells, by which means the 
discharge would be more evenly distributed 
over the whole battery. 

The author estimates the first cost of gas 
engine, dynamo, cells, etc., at £655 ; and the 
annual maintenance, allowing for interest 
and depreciation, at £200. A primary cell 
with an E.M.F. of one volt and an internal 
resistance of five ohms gives one-twentieth 
of a watt; an accumulator cell when dis- 
charged at the rate of one ampere gives two 
watts ; hence 200 accumulator cells could re- 
place 200X2x20=8,000 primary cells, or 
allowing for the fact that the latter are not 
worked up to their full power all the time, 
some 5,000 to 6,000 primary cells.—Zlektro- 
technische Zeitschrift. 
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* * The directors of the Concord Street 
Railway propose to adopt electricity as a 
motive power on their line. 


* * The contract for the electrical railroad 
work at Attleboro, has been given, and H. M. 
Daggett, Jr., who has devoted much time to 
the scheme, states that the cars will be run- 
ning by July Ist. 


* * The Niagara Falls and Suspension 
Bridge Street Railway Company are con- 
sidering the question of substituting electric- 
ity for horse power. The road is two miles 
long, with only light grades and a good in- 
come, but suffers the disadvantage of an in- 
termittent business, three cars being sufficient 
in winter, while in summer 14 are sometimes 
inadequate to carry the passengers. Mr. 
Norman McCarty has been presenting the 
merit of the Thomson-Houston system, but 
the Board have not yet taken any definite 
action. 


* * The following report from W.L. Allen, 
President of the Davenport (Iowa) Central 
Street Railroad Co., shows the suceess of an 
electric road from a financial standpoint 
Owners of street railroads operated by horses 
will do well to ponder upon these results. 
The road was equipped by the Sprague sys- 
tem, overhead wires, four 14-foot cars, each 
with two 713 horse power motors, and one 
10-foot car for transfers. It started the 1st 
of Sept., 1888. The comparison of earnings 
with the year before was as follows : 


1887. 1888. 
with horses. with elec. 
Gross . Net. Gross. Net. 
Sept....$1,374 79 $474.79 $1,997 15 $997 15 
OC... 00+ 1,232 47 302 47 1,903 94 1,121 94 
Nov 1,131 49 231 49 1,886 06 986 06 
Dex 1,283 14 353 14 2,022 98 1,122 48 
Per cent. gross increase for Sept. 48 
ve bed * Oct. 5&4 
ss say “ Nov. 66 
“ “ “ Dee. 59 
Per cent. net increase for Sept. 110 
= - * Oct. 270 
i - ** Nov. 320 
il ” * Dec. 220 


This shows that, in four months, the elec- 
tric road brought in $793.76 more than when 
the system was operated with horses, but 
the great gain was in the net earnings, which 
were $2,866.24 larger than under the old 
system. From this it is evident that while 
the earning power of the road was increased 
$793.76, for four months, by the use of elec- 
tricity, the operating expenses were decreased 
$2,072.48. 

Experiments with the Accumulators of 
Farbaky and Schenek. 

The cells contained each seven positive 
plates and six negative. Each plate weighed 
21.8 kilos., and had a surface of 3.77 square 
cm. The normal rate of discharge was 20 
amperes, but for the purposes of these tests 
the cells were pushed far beyond this. In 
the first experiment the discharge was at 
the rate of 100 amperes, and lasted for 100 
minutes. The total discharge was 165.87 
ampere-hours, or 305.02 watt-hours. The 
potential difference fell from 1.87 to 1.78 
per cell. The cells were then recharged with 
100 ampere-hours, and again discharged 
with a mean current of 100 amperes for 
nearly an hour, or at the rate of 4.7 amperes 
per kilo. of plates. The efficiency in ampere- 
hours was 88.1 per cent., or in watt-hours 
77.4 per cent.. The decrease of potential 
difference was 5.22 per cent.; the decrease 
in current during the last ten minutes as 
compared with the first ten minutes was 2.32 
per cent. 

These satisfactory results induced the 
author to try the effect of a discharge at the 
rate of 200 amperes for 50 minutes, or 9.5 
amperes per kilo. of plates. The decrease in 


potential difference was 26 per cent., the 
potential difference being at the beginning 
2.26 volts per cell, and 1.98 volts at the end. 
The total discharge was 166 ampere-hours, 





131 of which were obtained before the po- 
tential difference fell 10 per cent. 

A final experiment was made with a dis- 
charge rate of 270 amperes, or 12.83 amperes 
per kilo. of plates. This gave 120 ampere- 
hours, with a falling off of potential differ- 
ence of 30.5 per cent.—Za Lumiere Elee- 


trique. 
~>_- ——- 


The Electric Light Safer than Gas. 
To THE EpITor OF ELECTRICAL REVIEW: 

The West Side Power Company, Minnea- 
polis, are introducing incandescent light 
throughout the city. They have brought 
forward the many advantages of the electric 
light over other illuminants. The dangerof 
leakage of gas either through carelessness or 
ignorance in hotels, has been frequently 
argued by their solicitor and to-day (April 
11th), the people have had an example which 
tootruly proves all that has been said. About 
10 o’clock at the Windsor House one of the 
chambermaids smelling gas in the hall had 
the matter investigated. The door to the 
room from which the gas was issuing had to 
be forced. 

The occupant, John Clark, of High More, 
was found nearly at his end, his face purple. 
By several hours hard work he was resusci- 
tated but suffered considerable pain for many 
hours afterwards. This accident brought 
forth some casual investigations among the 
hotel proprietors, and it was found that ac- 
cidents of like nature are of frequent occur- 
ence, but have always been kept quiet as it 
was thought injurious for a hotel’s reputation 
to have them get abroad. 

In nearly all the hotelsit is the duty of some 
one to watch for all cases of this kind, yet 
with all their carefulness it seems impos- 
sible to avoid them. 

The proprietor of the Windsor House is of 
the opinion that nothing will do for hotels 
except incandescent light and will have it 
throughout his place as soon as possible. 

Many other hotel proprietors in town 
have come to a similar conclusion. 

t,o G. 

Minneapolis, Minn., April 11th, 1889. 

el ana 
Is the World Lighted and Warmed by 
Electricity ? 


BY DAVID SWING. 











The growing use of electricity for light 
and motion has waked up .the old sleeping 
theory that our sun is not a hot mass of fire, 
but is only an immense body capable of 
acting upon some fluid that surrounds the 
earth. This theory has recently been re 
stated by Dr Henry K. Rogers, of Dunkirk, 
N.Y. He merits praise forstating the theory 
with great clearness of language. Sky 
students have always felt the weight of re- 
sponsibility involved in assuming thatthe sun 
was keeping up for millions of years a fire 
that could warm all planets 100,000,000 
miles away. 

When the Illinois or Dakota farmer re- 
members how near he must stand to an an- 
thracite stove in order to secure a summer- 
like temperature for his physical nature, it 
becomes difficult for him to imagine what 
kind of a stove that must be which can make 
torrid zones on planets located hundreds of 
millions of miles away from the heater. To 
furnish fuel for such a fire, and to give the 
fire such a radiating power, have been tothe 
astronomer tasks about which the less said 
the better. 

Dr. Rogers does not bring peace to the as- 
tronomical inquirer, but his lectures are cal- 
culated to make skeptics and agnostics of all 
those who have long reposed sweetly in the 
thought that the sun was a kind of open fire- 
place in front of which the planetary children 
stood to get warm. 

Between the sun and the earth there are 
about 95 millions of miles of solid coldness. 
The Italian naturalist Vecci declares gthe 
average temperature of that space to be 
18,000,000° below zero. After making all 
due allowance for inaccuracy in this Italian’s 
thermometer, the substantial fact would re- 
main that the realm between earth and sun 
is chilly even at noonday. 


Wonderful heat must that be which can 
pass through such an awful ice boxand come 





out hot on the further side of the box ! Does 
the sun send any heat through this expanse 
of cold space ? If not, therefore is the sun 
no fire as men understand fire. That body is 
not a stove, norafurnace; it is not built 
upon the modern principle of a North Side 
car heater. Some other method of heating 
must be thought of, for thiscar heater above 
mentioned possesses a thermal gentleness 
that could not explain the scorching which 
made the desert of Sahara. 

Dr. Rogers claims that electricity darts its 
waves across the abyss and becomes luminous 
and warm the instant it meets the resistance 
offered by our atmosphere. Our air is the 
carbonized thread, or the charcoal stick, that 
retards the electric wave until it becomes 
luminous and warm. 

The doctor might have brought to his as- 
sistance the common streak of lightning, 
which is made brilliant by being compelled 
to pass through the air, while the roar of the 
thunder is supposed to be made by the fact 
that the lightning burns upa column of air 
which the outside pressure replaces with a 
deep voice of meeting forces. The currents 
from the sun may be so uniform and modi- 
fied that, entering our material region, they 
silently burst into light and heat. Thus the 
sun becomes an “‘ electric plant, ” and each 
planet is a charcoal stick within easy reach 
of the central dynamo. 

To this theory the lecturer adds a factor 
which is new, and, if true, is valuable. In 
order to save those electric currents or rays 
intact that they may not break out into light 
in those spaces where no planet exists, they 
must meet with no obstacle, and therefore a 
vacuum is declared to exist in all the inter- 
stellar spaces. This vacuum is assumed, 
and this is the more easily done because 
there is no one to dispute the claim, Vecci, 
even, not having been there with his long 
thermometer. If a vacuum would prevent 
the electric force from being spent on the 
way, then let us all consent to the existence 
of that guilt nothingness. 

But up comes this question : Does electric- 
ity itself love to travel through a vacuum ? 
A recent experiment shows that that is just 
the condition of things that peculiar force 
highly enjoys ; for a current being passed 
through a long glass tube, through the cen- 
ter of which tube a resisting medium was 
drawn, that medium became more luminous 
as rapidly as the air was pumped out; that 
is, the lightning ran the faster where there 
was no air. The less air the better travel- 
ing. 
Thus step by step this adventurous lec- 
turer builds up his hypothesis that our day- 
light and our summer time are the results of 
an electric system differing from the Brush 
and Edison patents only in its enormous 
size. 

What develops the electricity that is thus 
assumed to issue from the sun? This is a 
difficult question, but it seems less difficult 
than the task of keeping up that central 
fire. There is a marvelous band of elec- 
tricity flowing around our planet from east to 
west, across which band the needle settles, 
pointing north and south. The sun, being 
about a million miles in diameter, may 
create by its motion or by some means an 
ocean of this force which sends forth its 
rays into space. 

But we must not expect Dr. Rogers to 
know al] the particulars which pertain to 
his new mode of world lighting. His 
vacuum theory is open to the objection 
that those rays escaping from the central 
dynamo would find a resistance in the me- 
dium around the sun itself, and would not 
be able to penetrate to the vacuum for their 
foreign light. 

Perhaps the sun’s atmosphere was burned 
out millions of years ago, and perhaps the 
planetary atmospheres are the first ones 
touched by the electric flow. 

Under this theory it would seem that the 
sun himself ought not to be visible to us as 
a central orb. We ought to be surrounded 
by only a luminous air; for why should we 
see a dark object 95,000,000 of miles away 
from the light ? Arguments for and against 
ought now to spring up rapidly. The uses 
of electricity are opening up a new field of 
inquiry, and it must be confessed that Dr. 
Rogers in his Chautauqua papers has made 
a fair and clear opening to an interesting de- 
bate. Meanwhile the sun is doing a noble 
business either as a dynamo or as a gigantic 
stove. 

—————“~-—__—- 

—— The charter of the Woonsocket Gas 
Company has been amended so that the cor- 
poration may have an electric light plant and 


string wires in the street. 


—— The officers of the Cottage City 
(Mass.) Gas and Electric Light Company 
are nearly all New Bedford gentlemen. Mr. 
H. A. Halcomb, president ; 8. C. Hart, vice- 
president ; C. N. Howland, James H. Mc- 
Kenzie, Moses G. Howe and H. A. Holcomb, 
directors ; J. Augustus Broconell, clerk and 
treasurer. The new company will, beside 
reopening the gas works, furnish the city 
with electric light and power. 





ELECTRICAL NOTES FROM CORNELL. 

The Electrical Engineering Association of 
Sibley College, Cornell University, held its 
regular meeting Wednesday, April 10th, for 
the election of officers. The following men 
were chosen: Mr. Allen C. Balch, Green 
wich, president ; Mr. William K. Archbold, 
Titusville, Pa., vice-president ; Mr. Chas. R. 
Van Trump, Wilmington, Del., secretary and 
treasurer. The meetings held by this Asso- 
ciation are very important, and the papers 
read and discussed are very interesting and 
instructive. 

Mr. William K. Archbold, E. E., ’89, has 
engaged his services to Westinghouse Elec- 
tric Company, Pittsburgh, Pa. 

W.F.D. Crane, E. E., 87, has recently 
become electrician of the Electric Car Com- 
pany of America, cor. 23d street and Wash- 
ington avenue, Philadelphia, Pa. 

A meeting was held Tuesday, April 16th, 
by the members of the party who took 
the Electrical Engineering inspection tour. 
Papers were read and a discussion of the 
notes taken on the trip was had. 

The following are some of the Theses 
subjects of graduates in electrical engineer- 
ing at Cornell for the coming commence- 
ment : 

W. K. Archbold.—Alternating Currents. 

A. C. Balch.—Tests of Insulation. 

H. E. Barrett.—The Thomson-Houston 
Dynamo. 

H. E. Baskerville.—Design of an Electric 
Lighting Plant. 

B. H. Blood.—The Third Brush System 
of Regulation of Dynamos. 

C. L. Cornell. — Alternating Currents. 

J. W. Kirkland.—The Electrical Proper- 
ties of Phosphor-Bronze. 

L. B. Marks.—The Carbon Point and 
Electric Light. 

A. Marston.—Study of the Variations of 
the Modules of Electricity in Structural 
Steels. 

L. G. Merrit.—Tests of Brush Storage 
Batteries. 

H. H. Morehouse.—The Brush Storage 
Battery. 

L. H. Parker.—Dynamo Regulations by 
the Third Brush. 

T. G. Schlosser and J. W. Upp.—Design 
of Electric Lighting Plant. 

C. R. Van Trump and A. Vickers.—De- 
sign of Alternating Current Plant. 


T. N. Waterman.—lInsulation Tests of 
Wires. FP. ©. P. 
Ithaca, %. Y., April 20, 1889. 





——__ om 

— Ellicott City, Md., is asking for elec- 
tric light. Ho, there! You electric light men, 
swoop down on Ellicott ! 

—— The electric light company at Oswe- 

go, N. Y., is havinga great deal of trouble 
of late with boys and young men who break 
the globes of their lamps. This is a nuisance 
that occurs in a good many cities. 
The aldermen of Gardiner, Me., are 
considering a committee’s report favoring a 
new electric light plant to be owned by the 
city. The general plan mapped out includes 
the establishment of an arc system capable 
of supplying 42 lamps of 1,200 candle power. 
It is proposed to obtain the power from the 
plant of the Oakland Manufacturing Com- 
pany, which has made several estimates on 
the matter. But 30 lamps will be used at 
first, though the plant is to be capable of 
carrying 42. 

—— The Advance Illuminating Company, 
Robert P. Bell, president, has prepared a 
petition for presentation to the common 
council of Newark, N. J., at its next meet- 
ing, asking for the privilege of laying under- 
ground electric conductors for furnishing 
light and power for private and public pur- 
poses. In it they promise to serve patrons 
at rates 20 per cent. lower than existing 
rates, and to refrain from combining or con- 
federating with any other company. Mr. 
Bell said that the conduit proposed to be 
used was a new thing, which had been de- 


monstrated a success in experiment but not 
in actual service. It is made of wood pulp, 
chemically prepared so as to be non-conduct- 
ing. If the privilege were granted, he said, 
the company would lay three miles of wire 
before July 1st. 
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The Kapp Regulating Transformer. 

Amongst the various advantages possessed 
by the system of alternating current distri- 
bution, is that of facility of regulation. We 
ire indebted to our esteemed contemporary 
Industries, of London, for the following ex- 
cellent description. One of the most im- 
portant conditions in any system of central 
tution lighting, is that of keeping the pres 
sure at the points of consumption as nearly 
is possible constant. In the direct current 
system, equality of pressure over the area 
supplied from a central station by feeders 
is generally obtained by the insertion of 
rheostats into these feeders ; but this plan, 
besides entailing a considerable amount of 
watchfulness and labor on the part of the 
ittendant, has the disadvantage of wasting 
energy. With an alternating current supply 
on the feeder system, the problem can be 
solved in a far more simple and less wasteful 
manner. Constant pressure at the feeding 
points, at all times and for all loads, can in 
this case be obtained by the insertion of a 
small transformer into each feeder, which 
raises the pressure at the station end of the 
feeder by the exact amount which is lost on 
the way in consequence of the ohmic resist- 
ance of the feeder. The primary coil of the 
regulating transformer is connected with the 
terminals of the dynamo, and the secondary 
coil is sub-divided into a number of sections 
connected with a multiple contact switch. 
Che current flowing to the feeder is led by 
means of this switch through one, two or 
more of the sections of the secondary coil, 
ind receives there an additional. E. M. F. pro- 
portional to the number of sections inserted. 
The regulating transformer is so propor- 
tioned that, when the whole of its secondary 
oil is inserted, the increase of pressure is 
just sufficient to make up for the loss due to 
the ohmic resistance of the feeder. If the 
current flowing out is below the maximum, 
the switch is set to some intermediate point, 
so that in all cases the pressure at the distant 
feeding end is kept constant. This principle 
of regulation, which has been devised by Mr. 
Gisbert Kapp, primarily with a view to its 
ipplication in central station work, is also 
suitable for regulating the pressure on the 
lamp circuit in private installations ; and we 
illustrate above one of these regulating trans- 
formers, as fitted to the electric light instal- 
lation at the town house of Sir David Solo- 
mons, Bart., whichis supplied with current 
from the Grosvenor Gallery. The whole 
apparatus is placed on a board, and fixed 
igainst the wall, the transformer occupying 
the lower part, and the multiple contact 
switch the upper part of the board. In this 
particular case it was desired to have means 
for either raising or lowering the pressure in 
the lamp circuit, and the secondary coil of 
the transformer has therefore been divided 
into seven sections, five of which are 
traversed by the lighting current in one 
direction, and are used for raising the pres- 
sure, whilst the remaining two are traversed 
in the opposite direction, and are used 
for lowering the pressure. The switch has 
accordingly seven contacts. When the 
handle is in the position shown in the dia- 
vram, the whole of the secondary coil is cut 
out, and the pressure supplied to the lamps 
is that given by the secondary coil of the 
main transformer, which serves this installa- 
tion. If the switch handle be moved to the 
right over the contact marked J, the current 
in the lamp circuit is caused to flow through 
one of the opposing sections of the secondary 
coil, and the available pressure at the lamps 
is reduced by two volts. If the switch 
handle be further moved to the right over 
contact 2, the second section is brought into 
circuit, and the E. M. F. is reduced by four 
volts. On the other hand, if the switch 
handle be moved to the left, those sections of 
the secondary coil, in which the E. M. F. is 
additive are successfully brought into cir- 
cuit, each step adding two volts to the avail- 
able pressure at the lamps, so that by moving 
the switch handle round to the contact 
marked 5, an increase of 10 volts over the 
pressure given by the main transformer is 
obtained. The connections are as follow: 
The service leads from the main transformer 
are brought to two terminals, to which the 





main lamp circuit is connected. Into one one of five classes. The first class is issued 


branch isinserted the regulating transformer, 
connection being made with the cables A 
and P. One terminal 7, of the primary 


| 


coil of the regulating transformer is con- | 


nected with one of the main terminals of the 
supply circuit. and the other terminal 7, is 
connected by means of the switch s and wire 
6 with the cable P coming from the other 
main terminal. The switch sis inserted so 
that the primary can be cut off if the instru- 
ment is not required. The cable P is con- 
nected by a fuse and lead B with the inner 
contact C of the multiple contact switch 3, 
and the cable A is similarly connected with 
the middle or zero contact of the switch by 
the lead D. The other contacts of the switch 
are connected with the different sections of 
the secondary coil in the manner already ex- 
plained. The advantage of this regulating 
apparatus is th t without appreciable loss 
of energy, and by merely setting the switch 
to one or other of the contacts, the brilliancy 
of the lamps throughout the whole house can 
be regulated, whilst the regulating power is 
the same whether only a few lamps or the 
whole of the lamps in the house are alight. 
A rheostat or a choking coil could be used 
to lower (though not raise) the available 
pressure, but the effect would in either case 





be influenced by the number of lamps in use 





only to persons fully competent to install 
any electric light or power plant. He must 
have a general knowledge of the construc- 
tion of such electric apparatus, of the prin- 
ciples of secondary batteries, and a thorough 
knowledge of the rules of the insurance com- 
panies upon installation of electric light ap- 
paratus. He must be able to make working 
drawings of central stations and isolated 
plants, to calculate the rules for electric 
wiring, and have an accurate knowledge of 
the electric lighting system which he desires 
to operate. The second-class license is issued 
to persons who could operate and install ap- 
paratus for any two of the following three: 
incandescent or are lighting, or electrical 
transmission of power. Ilis knowledge must 
be general upon the construction and opera- 
tion of dynamo-electric machines, especially 
in regard to the apparatus which it is desired 
to operate. He must have also a thorough 
knowledge of the insurance rules and the 
rules governing electric wiring. The third- 
class licenses are for those who are com- 
petent to make electric light or power instal- 
lation, but are not considered competent to 
operate the electrical machinery. There is 
required a thorough knowledge of the calcula- 
tions and rules governing electric wiring, abil- 
ity to make plans, and a thorough knowledge 





Kaper REGULATING TRANSFORMER. 


at any time. 
scribed, the increase or diminution of pres- | 
sure is, however, quite independent of the | 
number of lamps in use, and the consumer | 
is able to burn his lamps with either a higher | 
or lower voltage than that supplied from the 
central station. The regulating transformer 
above illustrated has been made by Messrs. 
Johnson & Phillips, Charlton. 

———__+ so 

Licensing Electric Light Employes. 

A little over a year ago President Henry 
C. Davis, of the New York Electric Club, 
stated that he considered that one of the re- 
sults which he expected from the club would 
be ultimately to arrange a system of exam- 
ination and license of employés of electric 
companies, in order that their various capaci- 
ties and experience could be attested by 
the proper certificates, and that this would 
develop a spirit of ambition among the young 
men, and would also fix the proper responsi- 
bilities upon competent persons. But the 
New England Electric Exchange at Boston, 
formed of both underwriters and electri- 
cians, or rather electricians employed by the 
underwriters and electricians employed by 
the light companies, have been the first to 
carry this system into effect. A board of 
electricians has been appointed to examine 





candidates, and give them licenses in some 


With the apparatus above de- | of the action of electric lighting and power 


machinery, and also insurance rules. This 
class of licenses is obtained by graduates of 
technical institutions who have had a short 
practical experience. The fourth class of 
licenses are to persons competent to operate 
any one of the following systems : incandes- 
cent orarc light, or the electrical transmission 
of power. He must have a thorough practi- 
cal knowledge of the installation and opera- 
tion of such apparatus, and must also know 
how to do the wiring thereto, and must have 
a knowledge of insurance rules. The fifth 
class is issued to persons competent to operate 
electrical machinery, but not called upon to 
do electric wiring. His knowledge should 
be of a practical nature in regard to the work 
required from him, as well as to the in- 
surance rules pertaining to the operation and 
care of such machinery. The care needed 
for electric welding apparatus is considered 
the same as that for electric lighting ap- 
paratus in the above classes. The Board of 
Examiners meet every fortnight to examine 
candidates, issuing licenses with the proper 
degree of skill required. The plan has thus 
far met with the utmost success, and is be- 
ing rapidly spread throughout the New 
England States. The examiners have con- 
fined their sittings to Boston, but in order to 
accommodate others at a distance they are 
to hold examinations at other places.—Lon- 
don Engineering. 














Canton, Mass., has a new Westing- 
house plant, which has just been started. 
Fair Haven, Vt., talks of introduc- 
ing the electric light, a water-power to be 
utilized. 

—— Weymouth, Mass., is to have forty 
1,200 candle-power lamps installed at an 
early day. 














The electric company at Andover 
have bought a lot of two acres between 
Railroad street and the railroad. This is to 
be the location of the electric plant. 

—— The Newton Electric Light Co. have 
leased a portion of the pattern shop at the 
foundry of Davis & Farnum for the purpose 
of setting their lamps in working order. 

—— The Lunatic Asylum at Charleston, 

8S. C, is to be lighted by electricity, the 
board of regents having accepted the propo- 
sition of the Westinghouse Electric Com- 
pany. 
The Westerly Gas Light Company is 
going into the electric light business, and 
will use the Edisonsystem. They have been 
awarded the contract for lighting the city at 
$74.98 for the arc lamps and $15.98 for the 
incandescents. 

—— The Williamstown Electric Light 
Co., of which C. 8. Cole is president and C. 
M. Smith, secretary and treasurer, has pur- 
chased of Judge Eanforth the Walley mill 
privilege and sufficient land for the establish- 
ment of a plant, on which work will be be- 
gun at once. 





—— Mr. M. J. Francisco, the president 
of the Rutland, Vt., Electric Light Com- 
pany, and a prominent member of the Na- 
tional Association, recently made a telling 
speech before the town trustees recently at 
a hearing on the subject of future lighting 
of the town. 

—— The Narragansett Co.,of Providence, 
has received a new 1500-light alternating cur- 
rent machine from the Westinghouse Works, 
Pittsburgh, and the old plant of the Rhode 
Island Works is undergoing changes to ac- 
commodate the increased incandescent busi- 
ness. The new 1500-light machine will be 
set up immediately. 

—— The plant of the insolvent Cottage 
City Gas Company has been sold to the 
Cottage City Gas and Electric Light Com- 
pany for the sum of $22,350. The new 
company is composed largely of New Bed- 
ford gentlemen, and the officers are as fol- 
lows: President, H. A. Holcomb ; vice- 
president, S. C. Hart. The new company 
will have the works fitted up, and in connec- 
tion with the gas supply it will furnish elec- 
tric light and power. 

—— Mr. D. N. Long, an engineer, has a 
scheme for draining the city of Buffalo, N. 
Y., and deriving sufficient power from 
Niagara Falls to light the city by electricity 
and furnish power for 18 miles. About 15 
miles will be a surface ditch and three miles 
atunnel. The tunnel portion will be at the 
Falls. The Buffalo and Niagara Water 
Power and Drainage Co., has been organized 
to carry the scheme into effect, with a capital 
stock of $5,000,000. It is planned to have 
all the trunk sewers in Buffalo empty into 
the channel. 

—— Judge Fairall gave a long opinion in 
the district court in the fight between the 
Iowa City, lowa, Electric Light Company 
and the city gas company, deciding against 
J. K. Graves of the latter company and hold- 
ing the sale by the First National bank of 
Chicago of half of the stock of the Iowa City 
Gas Company to the Iowa City Electric 
Light Company held by the bank as security 
for a loan from Graves was valid. The judge 
has restrained the gas company from enter- 
ing into a contract with Iowa City to furnish 
electric lights. This is a victory for the 
electric light people. 
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MANUFACTURING NOTES. 

The Jewell Belting Company.— 
The Jewell Belting Company, of Hartford, 
has issued anattractive little book on ‘‘ Leather 
Belting,” with a few general rules for its care 
and use. It is well illustrated with new cuts, 
and contains much that is of interest and 
value to all users of belting. 





A. L. Bogart, inventor and manufac- 
turer of a large variety of gas light apparatus, 
is getting up a very interesting spring cata- 
logue illustrating the various apparatus and 
electrical supplies which he manufactures ; 
it includes many new things and will be 
found very interesting. His facilities for 
handling electric gas light apparatus has 
immensely increased, and the novelties he 
turns out are very interesting. 


“Cc. & C.” Installations.—Messrs. 
Howard & Stone, the New England agents 
of the ‘“‘C. & C.” motors have recently sold 

to Kidder, Peabody & Co., 1, 
power; Wyman’s lunch room, 14 
power; S. P. Curtis, 14% horse 
power; Storer’s bleachery, 13 horse 
power ; Lemuel Nickerson, '¢ horse power 
C. F. Conly, 4% horse power. They are to 
be used for various purposes, running ven- 
tilating fans, sewing and knitting machines, 
photographers’ burnishers, etc. 


Brush Light Sales.—Mr. C. 5. Haley, 
special agent of the Brush Electric Light Com- 
pany, in Boston, has just closed the follow- 
ing sales: Two 45-light (1,200candle power) 
dynamos and apparatus to the Woonsocket, 
R. I., Gas Company, for a new central sta- 
tion ; one 800 light incandescent plant for 
lighting the Charleston, S. C., cotton mills. 
As is well known, competition in New Eng- 
land is very brisk, and the Brush Company 
is fortunate in having so active an agent as 
Mr. Haley to look out for its interests in this 
territory. 


motors 
horse 
horse 


Armington & Sims.—It is reported 
that the Armington & Sims Engine Com- 
pany, Providence, R. I., are about to add to 
their works an extensive plant for experi- 
mental work. An Abendroth & Root new 
and improved water tube steam boiler carry- 
ing 160 pounds pressure will be used, as well 
as condensers, and all the necessary machin- 
ery for weighing power. As this plant will 
be complete, it will interest those on electri- 
cal matters, who can obtain much valuable 
information. Capt. R. B. Bradford, U.S.N., 
has just completed a test of Armington & 
Sims double engines for cruiser ‘* Baltimore.” 
This style of engine has been adopted by the 
Navy Department for the new cruisers now 
building. 


The Elektron Company.— Manager 
Cutler, of this company, has issued the fol- 
lowing circular: ‘‘ You have been more 
prompt to appreciate the merits of the Perret 
motors and dynamos than we expected, and 
orders have come in of late faster than we 
could fill them. We are pleased to inform 
you, however, that we are making a consid- 
erable increase in our manufacturing facili- 
ties and expect soon to catch up with orders. 
We shall, on May 1st, move our office from 
New York to our factory in Brooklyn, be- 
ing fully convinced that this will facilitate 
business. Our location in Brooklyn, corner 
Jay and Plymouth streets, is only five min- 
utes walk from the bridge and is therefore 
quite accessible from New York.” 


The Ball Electric Light Com- 
pany, of this city, report among their late 
sales the following: C. D. Wright, Peters- 
burgh, Ill.; Central Pacific Milling and 
Manufacturing Company, Redwood, Cal. ; 
American Net and Twine Works, Bos- 
ton, Mass.; George W. McAlpine Com- 
pany, Cincinnati, Ohio; New Haven Cop- 
per Company, Seymour, Conn. ; Campbell 





Swan, 
Heger, Wil- 
Ball Elec- 
Ohio ; F. 


& Dick, Pittsburgh, Pa.; James 
Seymour, Conn.; W. S&S. 
mington, Del., two plants; 
tric Light Company, Cincinnati, 
A. Wunder, Chicago, Ill.; Virginia 
Electric Light Company, Virginia, III. ; 
American Amusement Syndicate Company, 


Paris, France; Merchants Electric Light 
and Power Company, Birmingham, Ala. ; 
Point Pleasant Electric Light and Power 
Company, Point Pleasant, W. Va.; F. C. 


Page, Rockaway, L. I.; Union Dredging 
Company, New York City. Aggregating a 
total of something over 1,000 are lights. 


>_> 


New England Insurance Rating of 
Electric Lighting. 


The Electric Lighting Committee, New 
England Insurance Exchange, have sub- 


mitted the following respecting the standard 
risk of electric light stations and plants, 
together with a schedule for the same : 

A standard risk must be built of brick or 
stone, not over two stories high (except a 
wire tower may be approved); slate, metal, 


gravel, or other non-combustible roof ; brick, 
metal or plain open cornice ; plain |‘ mill 


construction ;” stairs and elevators outside ; 
or if inside, the former cased up and pro- 
vided with self-closing doors, and the latter 
with self-closing hatches ; boilers and chim- 
ney outside, or if in adjoining building, to 
be thoroughly cut off by approved fire-wall 
projecting through the roof, and fire-doors ; 
occupied for no purpose except the legiti- 
mate uses of the station itself; unexposed 
by contiguous hazards, or if exposed, to 
have approved fire-walls on exposed sides. 

Fire Protection.—Must have city fire de- 
partment, with fire-alarm box near by ; or if, 
waterworks only, hydrant on not less than a 
four-inch pipe, with water pressure of not 
less than 60 pounds ; must be located within 
150 feet, and ample hose and nozzles owned 
and kept ready for use by owners of station ; 
or if neither city fire department nor water 
works, must have a fire pump of approved 
kind and capacity, with ample hose and 
nozzles ; must have at least one-half dozen 
fire pails, kept full, on each floor, or to each 
2,500 feet of floor space, or fraction thereof, 
with ample water ready for immediate use ; 
also small hose supplied from tank or water 
works, the hose to be constantly attached to 
supply pipe inside of each room, and having 
nozzles without cocks. 

Electrical Arrangements.—Dynamos must 
be set on throughly dry wocd base frames, 
filled to prevent absorption of moisture. 

Wires from dynamos to switchboard, 
thence to outside lines, must be covered with 
a suitable heavy insulation, and alt wires of 
opposite polarity not less than one foot apart. 

(Conductors from ceiling or floor to switch- 
board may be run at a Jess distance than 12 
inches from each other, but in that case an 
improved insulation must be provided.) 

If conductors from dynamosare run under 
floors (except the space underneath be a per- 
fectly dry, finished room, and not less than 
six feet between floors), they must be specially 
insulated, and will then be subject to ap- 
proval. 

All conductors must. be run in plain sight, 
and on glass, porcelain, cr hard rubber hook 
insulators. Cleated work will not be 
cepted. 

All wire connections should be soldered, 
if necessary, to secure good contact. 

High potential switchboards must be so 
located that they will be accessible, and open 
on all sides and entirely disconnected from 
all wood work, or combustible material ; also 
kept free from moisture. They should be 
as near non-combustible as possible. 

Low potential switchboards must be con- 
structed the same as those for high potential, 
so far as accessibility, protection from mois- 
ture, firm connections, etc., are concerned ; 
switches must have ample capacity and con- 
tact to carry their maximum load without 
heating. But wires or bars carrying the 
current of two or more dynamos, and all 
connections thereto, must have sufficient 
sectional area to prevent heating, and must 
be well insulated on non-combustible sup- 
ports. 

Feeder equalizer frames must be con- 


and 


ac- 





structed of non-combustible material ; they 
must be open and accessible on all sides, and 
supported at least one foot from wooden 
floors, partitions or other woodwork ; noth- 
ing should be placed around them to obstruct 
a free circulation of air through them ; and 
they must be placed so as to be in plain view 
of the station attendants at all times. 

All currents having an electro-motive force 
of over 500 volts will be treated as high 
potential, or arc light currents. 

Wires leaving the station must be in ac- 
cordance with the rules of this ‘‘ Exchange,” 
and prvvided with approved lightning ar- 
resters. 

Care and Attendance.—A. competent man 
must be kept constantly in the dynamo room 
while the dynamos are running. Oil must 
not be allowed to accumulate on the floor, 
and all oily waste must be kept in regular 
metal waste cans, or removed from the sta- 
tion daily, after the dynamos are stopped 
and cleaned. Arc lamps must always be 
provided with perfect globes. ‘‘ Exchange” 
rules as to safety fuses and all like devices 
must be observed. Rooms occupied for 
storage of supplies, or for repairs, must be 
kept in a clean and orderly manner. 

Base rate for Standard station...... ...... $0 75 


Charges for deficiencies, as follows : 


1. Frame ..... conomved: aa 
2. Over two stories ; high ; ‘for 3d story (a 

basement will not be regarded as a 

ES Re RAE Oe ee ee 05 
3. For each story above 3d ... .... . ..... 10 
aS) OS A arene 05 
5. Cornice (except standard) on nape 

station.... .. 05 
6. Sheathing, lath and ‘ple aster, ‘or any ‘fin- 

ish leaving concealed spaces, accord- 

ing to discretion, but not Jess than..... 15 
7. Stairs or elevators -—_ (except as pro- 

vided in “Standard ™).................. 10 


@ 


. Boilers and chimney (qnnapi as provided 
in ‘‘ Standard”) at discretion, but not 
cttencidadtdbanede nainanbnis 15 
. Without any fire protection, as required 
in “Standard,” at discretion, but not 
lessthan.... . 
(If partial * Standard,’ * requirements as 
to fire protection at discretion.) 
10. If fire nit and water only, notlessthan 40 


Electrical Arrangements : 
11. Dynamos, unless as required by ‘ Stan- 


oo 





25 

12. . if run under floors, except 
as permitted by “Standard”’.......... 25 

13. Conductors, if concealed, at discretion, 
but not less than ................... 25 

14. Insulation, unless as required by “‘ Stan- 
dard,” at discretion, but notlessthan.. 25 

15. Switchboards, unless as required by 

* Standard,” at discretion, but not less 
as. tulceaeesucpure nema <p sckenephaussous 50 

16. Feeder. equalizer boxes, unless as re- 

quired by ** Standard,” at discretion, but 
. Li | Sear Reser eR pie 50 

17. Care and attendance, unless as required 
i NE uses. csscowes ovine 25 


18. Exposure, at discretion, but notlessthan 10 
19. Other occupancy of station, at discre- 
tion, but not less than... .. 10 
Insurance on dynamos must be specific, and rate 
to be 25 cents in excess of schedule. 


~_>- - 
Electrolysis by Means of Alternating 
Currents. 

The author claims priority for his publi- 
cation of observations on this point over 
Messrs. Maneuvrier and Chappuis. He re- 
marks, besides, that the explosion of the 
mixed gases is not alone caused by the heat- 
ing of the electrodes, as they assert, but also 
that it may be noticed when the electrodes 
consist of Wood’s fusible metal, which sub- 
sequently showed no trace of fusion, and 
with platinum wire electrodes so arranged 
as to becapable of being gradually drawn 
out of the voltameter so as to present alwayg 
the same surface to the gases. Even then, 
if the gas is given off violently, so that the 
bubbles of nascent gas form a layer between 
the electrode and the electrolyte, a spark will 
pass which determines the explosion. The 
same phenomenon may be noticed with elec- 
trodes entirely covered with the liquid, and 


when continuous currents are used.—Bei- 
blatter. 








—- 
An Elaborate Catalogue. 

The well-known firm of Woodhouse & 
Rawson, London, have issued their second 
annual catalogue of electrical supplies, and 
it is difficult to see what want of central 
station electricians, contractors, etc.,; could 
not be filled by application to Messrs. Wood- 
house & Rawson. The catalogue, which is 
in effect a handsomely printed and bound 
book, is not merely a reprint of the first 
edition, but has undergone thorough revision 
and alteration, and many of the instruments 
and appliances are described for the first 
time. The chapters on engines and dynamos 
are very exhaustive, and entirely new items 
have been introduced on the ‘subjects of 
portable plants, search lights, electric 
pumps, railways and launches, testing in- 
struments and telpher systems. A specialty 
of the business of this firm is that their 
arrangements permit them to supply nearly 
every article used in electrical work on as 


good terms as if the order were sent direct 
to the actual makers. 

















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING APRIL 
88, 1889. 


401,732 Mouth-piece manne for Lo ge or 
telephones; Willard L. Candee, Brooklyn, N. Y. 

401,743 Telephone transmitter; Webster Gillett, 
St. John, New Brunswick, Canada, assignor to 
James Straton, same place. 

401,744 Secondary battery; William W. Griscom, 
Haverford College, Pa., assignor to the Electrical 
Accumulator Company, of New York. 

401,761 Combined motor and electric generator; 
Jabea F, Shawhan, Dayton, Ohio, ~ ed of one- 
half to James W. Carpenter, same place. 

401,789 Burglar alarm and testing system; Frank 
H. Nutter, Malden, assignor to Herbert L. Slade, 
Chelsea, Mass. 

401,796 Electric railway system; Sidney H. Short, 
Columbus, Ohio. 

1,797 ‘System of elevated conductors for elec- 
tric railways; Sidney H. Short, Columbus, Ohio. 

401,803 Electric meter; Elihu Thomson, Lynn, 
Mass. 

401,927 Box for the distribution of electric wires; 
David Brooks, Jr., Philadelphia, Pa., assignor to 
the Electric Cable Construction and Maintenance 
Company same place. 

401,936 Electric conductor; Thomas Eggleston, 
New York, N. Y., assignor to the Plume & Atwood 
a Company, Waterbury, Conn. 

401,953 Secondary batte ry; William P. Kookogey, 
Brooklyn, N. Y., assignor to the Kookogey Electric 
Company. 

401,970 Electric motor for mame vehicles ; 
William D. Sandwell, London, England. 

402,006 Secondary battery; Camille Desmazures, 
Paris, France; James L. Norris, administrator of 
said Camille Desmazures, deceased, assignor to 
Marie Antoinette Desmazures, Paris, France. 

402,007 Splice box for electric cables; Thomas J. 
Dewees, Palmyra, N. J.. assignor to the Electric 
Cable Construction and Maintenance Company, of 
I —— ania. 





402,027 ner switchboard; William Mar- 
shall, N. 

402,043 _ ene John M. Stuart, Bos- 
ton, Mass. 


402,064 Switch for electric motor trolleys; Will 

Christy, Akron, Ohio, assignor of one-half to James 
Christy, Jr., same place. 

402,066 Dynamo electric machine; Carl Coerper, 
Ehrenfeld, near Cologne-on-the-Rhine, Prussia, Ger- 
many, assignor to the Helios Actien-Gesellschaft 
ooh Elektrisches Licht und Telegraphenbau, same 
plas 

402,0%0 Electric car; John W. Henderson, Phila- 
delphia, Pa. 

402,084 Incline electric railway; Rudolph M. Hun- 
ter, Philadelphia, Pa. 

2,099 Printing telegraph system; Claude J. A. 
Munier, Paris, France. 

402,104 Galvanic battery; Robert J. Pratt, Green- 
bush Heights, N. Y., assignor to the Water Primary 
Battery Company, Jersey City, } 

402,108 Process of welding together sections of 
pipe ‘by electricity; Elias E. Ries, Baltimore, Md., 
assignor to Ries & Henderson. 








PATENTS. 


Electrical Review Patent Bureau 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents, in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. . 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All busi- 
ness receives the direct personal 
supervision of the Manager, whose 
fourteen years’ experience as Pat- 
ent Attorney and seven years as 
Practical Electrician, insures 
thorough and satisfactory work. 

All communications are strictly 
confidential, and inventors may 
address us with entire freedom. 

Our charges will always be as 
moderate as first-class work wil! 
permit and commensurate with 
the amount of work to be done. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N. ¥. TT. J. MCTIGHE, Manager. 


ANTED.—Machinery to build. 
Specialties in CAST IRON 
to manufacture. Fine solid CAST- 
INGS for Dies, Moulds, Dynamos, 
Motors, &c. 
MANUFACTURER, 
P- O. Box 886, 











New Haven, Conn. 
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of experience and ability, to sell Arc 
and Incandescent Apparatus, isolated and 
central stations. Address with full particu- 
lars and references. 
DYNAMOS, 
Care of ELectricaL REvIEw, 


New York. | § 





ARTIES having second - hand 








[eather 
Link 
Relting 











Are Dynamos with lamps fos Specially 
‘ = adapted to 
sale will please address the under- 
signed at once, giving description DYNAMOS. 
; aaa Aad , RRY ST., 
and price. ie — Orricn, 72 OLIFF STREET, NEW YORK. 
. o s., anna 
ELECTRICAL REVIEW. |WEW YORK. CHICAGO, BOSTON. PHILA. 
ELEPHONE MANAGER.—A wa, oe MARSHALL 


thoroughly competent Telephone 
Manager of long experience is open 
toan engagement. Can furnish the 
best of references from present em- | 
ployers. 

Address, 8. W., 


care ELECTRICAL REVIEW. 


Ry Market Street, 
CHICAGO, ILL., 
General es Work, in all branches of 
Electrical Engineering. Consultation, eto. | 
Correspondence confidential. TRY ME. 











NOTICE TO THE TRADE. 


A. L. BOGART, 
53 Thion Sq., sry. | 


Is the sole owner of U.S. 
Patents covering certain | | 
Electrical Gas-Lighting | 
Burners, Cut-Offs, Bur- 
glar Alarm, Gas-Li ighting | 
Attachments, and other | 
electrical appliances con- 
nected therewith, all of | 
which are manufactured | 
exclusively by him, and | 
are sold to the trade on | 
the most favorable terms | 
EXPERTS will use none | 
} other.on account of their | 
|) superior workmanship, | 
and practical utility. 
| Suits are now pending | 
| inthe U.S. Circuit Courts 
against infringers of the 
|, Bogart Patents in the | 
| cities of New York, Phil- 
, adelphia and Boston. 
Illustrated Circulars, 
price-lists and discount 
sheets forwarded to the 
trade on application, ac- 
+ eee with busines 
card 






Auto- 
matic 


CONDENSERS = scandavtsatipostaits 


Rooms 2 and 4, University Building, New York. 


THE LEHIGH VALLEY 





CREOSOTING CO. 


PERTH AMBOY, N. Jd. 
Creosoted Lumber, Underground Con- 


duits, Sotaguagh Poles, Piling and Ties 
Furnished 


WALTHAM 








WATC HES 


are the best for electricians, railroad men, 

engineers and others whose vocation re- 

quires a watch that is both absolutcly non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 








Porcelain Electr 


= EMPIRE 
Ff 144 & 156 Greene St., 


r Ware is HARD P< 


ical Supplies and Specialties, 


MANUFACTURED BY 


CHINA WORKS, 


GREENPOINT, BROOKLYN, &. D.. y Y, 


YRCELAIN, the BODY and GLAZE IDENTICAL, 


and GUARANTEED NON-CONDUCTIVE for all ELECfRICAL PURPOSES. 









SEND FOR GASALOuUR. 


a THE WYCKOFF PIPE (0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 
WILLIAMSPORT, PENN. 





The First Real Imp 


POROUS CUP BATTERIES 


Since the Invention of the 


LECLANCHE, 


The 


rovement 







SEND FOR 
Circulars and Price List. 


Leclanché Battery Co, 


149 West 18th St., New York. 





MANUFACTURERS OF 


Patent Finished |nsulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire 


RUBBER COVERED wis sores AND Al. 
PAT UNCLATOR WIRE, LEAD - SED WIRE, 
ANTI- ORDO: TION renttT iD ONDED- 
GROUND CABLES, ETC., Aur. 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 


Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YoRrReE. 
Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Fleetroliers # fombination Fixtures 


UNSURPASSED FACILITIES 
designs 


For producing fixtures of the most approved for any system of 
; INCANDESCENT LIGHTING. 
Special designs furnished upon application. Suggestions from architects and 
decorators faithfully executed. 

















"Rect mana 








Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN UO M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


This is the Dust-Proof Washer. 


D. W. Baker. 














NAZAZER & STANLEY, 


ELECTRICAL HOUSE FURNISHINGS, 


32 & 34 FRANKFORT STREET, 
NEW YORK. 


AMERICAN ELECTRICAL DIRECTORY For 1889 


PRICE, #5.00. 


eile The best and most permanent medium for advertisers in the electrical 
eld. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 

Lists and reports of electric light and power companies, reports of 
National Electric Light Association, useful tables, etc., ete. 

Send orders for copies of book, and for advertising space to STAR 
IRON TOWER CoO., Publishers of 


American Electrical Directory, Fort Wayne, Ind. 
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Rernsteinglectric({o. 





o—_—- JOR -—— 


ARC LIGHT C/RCUI TS, 


SIMPLE. RELIABLE. DURABLE. 


outside parts. 
Send for Illustrated Catalogue. 
620 Atlantic Ave., 


WwW E 


18 PARE ROW, N 








For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

Ev YoRkEX,.. 














quire a speed from 1800 to | 

3600 revolutions per minute 
are Useless Toys. 

= $100.00 


‘Littie WonpeR’ 


DYNAMO-ELECTRIC 
MACHINE. 


Over 1000 in Successful 
Operation. Has the largest 
sale ofany Electro-Plating 
Machine. 

















» SEND FOR 
a CATALOGUE 
OF 1889. 


Vewark HJ. 








181-189 MERCER ST., NEW YoREK. 


—— MANUFACTURERS OF 


Electric Light Appliances, Fittings, [nsulated Joints, Fixtures, 
GLOBES, SHADES, FANCY LAMPS, 


ETC., ETC., ETC. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 





INCANDESCENT LAMPS 


The only safe socket for series lamps and the | 
only socket having insulating material for the | 





BOSTON, 





‘NEW YORK BELTING AND PACKING 60. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


The Oldest and Largest Manufacturers in the United States of 


VULCANIZED RUBBER |—— 


In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
ae oly elevators at Chicago, Buffalo and 

ew York 





























We make a Supericr Quality of Belting for 
Electric Light purposes, for use on Dynamos and Swift running machinery. 





JSON HEH. CHEEVER, Treasurer. 





Plating Machines that re- | | BRANCH HOUSES AT BOSTON, PHILADELPHIA, CHICAGO, ST. LOUIS, 


European Branch: Pickhuben 5, HAMBURG ,(Freihafengebiet), GERMANY. 


Washburn & Moen Mfg. Go. 


WORCESTER, MASS. 


MAKERS OF 


IRON #*® STEEL 


MANUFACTURERS OF 


) Iron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


The Standard with all Telegraph and Telephone Companies. 





Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 


conductive capacity 
Send for Price Lista and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


vice.” Sent free on application. 


.New York Warehouse. 
‘6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE ST. 



















. ’ tb Si l ” = 
Ss A 
i? Powell’s Patent ‘Signa 7 : 
at 2 
235 z R zl .* 
FSs 4 wai =e 
ts ep 3 Fs 
zs oe 2 & 
cs a THE BEST IN THE WORLD. 2 a 
22% oa = =o 
Res oe Sightc henaer ris fitted with with square window 3 gE 
225 @ panes, which are secured by brass end plates, 3 Ee 
| aoe es 2nd can be removed for inspection, cleaning 4 a 
| 2 s@ 4 or repairs, at any time, while the machine is 3 gs 
|Z £ running. ore 4 33 
| ss s MANUFACTURED BY = 23 
= so 2 = 
P. ¢ THE WM. POWELL CO, : Ze 
= 5 @ Nos. 60,62&64PlumSt., CINCINNATI, 0. 3 = 
~ $ 4 
: Fy 


Please send fer Prices and Discounts, 





/ G.000F DRICH HARD Rue BER, CG. 
AKRON een 
Nlanutae eturers of ° 


HARD RUBBER GOODS 
Br Ee ROT RICAL purpases| 


“ 


+ 
—— 





1 \| Q@PECIALTIES OF ALL KINDS TO ORDER 
> SEND For GTrALoGueE. =~ 


Ss. Y. L-HOMMEDIEU & CoO., Eastern Agents, 65 Reade St.,7N. Y. | 





+S Sor RUBBER Goods: 
for ELECTRICAL Purposes 
Weipure RuaacR TAPE. sit TION 7 
Pure = 
Samples a and price 
Addres> me BF. a a) 


AHRON RUBBER WORKS 
BS: AKRON, OHIO. 


Shi ala kh, 


Upon appilCat 
C 


—— 


~. 


Ss. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N 





E"ARADAYVY CARBON Co., 


ELEGTRIG 





LIGHT GARBONS, 





PITTSBURGH, PA. 
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EMPIRE City ELecTRIc COMPANY, 


1S DEY STREET, NEW YORK. 





EMPIRE CITY ELECTRIC Co., 
15 DEY STREET. 
E. T. GILLILAND, 


O. E. MADDEN, President. Vice-President. 





New York, April 20, 1889. 
Dear Str— 


This beautiful Spring weather causes wide-awake TELEGRAPH | 


and TrLepHone men to think of putting their Lives and Orrices 
in GOOD SHAPE for the coming summer. 

They will not make any mistake by sending to us for such 
supplies needed for this work, as we carry IN STOCK EVERYTHING, 
‘Insulators,’ ‘‘Gravity Batteries,’’ ‘‘Cross Arms,’’ 
**Pins,” “‘ Keys,” ‘‘ Relays.’’ “‘Wire,’” ‘‘Sounders,’’ 
“Poles,” ‘“‘Switchboards,” ‘‘Cords,’’ ‘‘ Switches,” 


“Testing Instruments,” “‘ Battery Material,”’ etc., all of 


best quality. WRITE FOR PRICES. 
Very truly yours, 


THE EMPIRE CITY ELECTRIC CO. 


MANUFACTURERS AND DEALERS IN 


Telegraph, Telephone, Electric Light 


— AND — 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION. 





All kinds of Bare and Insulated Wires and Cables, Batteries, 
Bells, Annunciators, Burglar Alarms, etc., Insulators, 
Pins, Brackets, Cross Arms, etc, 





INCANDESCENT LAMPS of best make to fit 
any socket. 


| CARBON POINTS of best Foreign and Domes- 
tic Manufacture. 


WHITEWOOD MOULDING and CLEATS at 
low prices. 


NEW CATALOGUE JUST PUBLISHED. 


In Fact, Everything in the Electrical Line 


Estimates Cheerfully Furnished. Correspondence Solicited. 
Discount Sheet furnished to any one in the Trade on application. 




















The Question of the Hour! 


Next to the interest in the lighting of a city, the 
public demands rapid transit, and grasps with avidity 
anything calculated to enhance it. 


“THE 
ELEGTRIG 
RAILWAY,” 


BY FRED H. WHIPPLE, 


Is a new and original Book upon the subject, designed 
especially to inform the practical business man without 
the use of mystifying technical terms, and formulze. 

There is information in it of value to the owner, the 
officer and the employe of every street railway or user of 
power for any purpose. 

















Price, Paper Gover, $1.00. 
Bound in Flexible Russia, $2.00. 





PROFUSELY ILLUSTRATED. 


This Book treats of Electric Power in all ite phases. 


FRED. H. WHIPPLE, DETROIT, MICH. 


Send your name, business and address, and be correctly reported in Whipple’s 


National Electrica! Directory. 


ELEGTRIGAL TESTING BUREAU, 


JOHNS HOPKINS UNIVERSITY. 


EPORT of a series of tests of the insulation resistance, capacity 
and conductivity of a sample covered wire sent by 


The India Rubber & Gutta Percha Insulating Co. 


The sample submitted for measurement was 2027 ft. in length. 

Thickness of insulation was .281 c. m. 

Diameter of wire .1632 c. m. 

The wire was extremely flexible and was coiled and uncoiled several times before 
measurements were made. 

The insulation consisted of several layers of India rubber, with an external cotton 
braiding. 

The coil was immersed in water on Dec. 16 at 8.30 P. M., and tests were begun the fol 














lowing morning. Both the Direct and Loss of Charge methods were employed. The fol- 
lowing are the results : 
on i it oe DATE. 

453 11240 8.5 Dec. 17 
441 9558 13.3 Dec. 18 
-456 10080 13.0 Dec. 19 
441 10183 11.0 Dec. 20 
-450 9620 10.8 Dec. 21 
450 10000 12.0 Dec. 27 











Direct deflection 7200 meghoms per knot at 12° C. on Dec. 27th. Conductivity was 
obtained by making a number of measurements of the diameter of the wire, and a determi- 
nation of the resistance of the entire length of the sample at a definite temperature. 

The conductivity was 98.5 per cent. that of pure copper as given by Matthiessen. 

For the eleven days that the wire was in water the insulation resistance remained prac- 
tically unchazged, and the slight variation which occurred can be accounted for by the 
difference in temperature, etc. 

The insulation seems to be less affected by changes in temperature than that of other 
samples which we have tested at various times. Very respectfully, 

[Signed] LOUIS DUNCAN, 


January 5th, 1889, Cc. A. LIEBIC, Jr. 


WM. M. HABIRSHAW. 















MANUFACTURERS OF 


Polished # [jressed Threads 


Yarns in the Grey and in all Nambers and Colors. 


‘We make a Specialty of Threads for Covering Wires for Electrical Purposes. 
Samples Sent on Application. Correspondence Solicited. 











BLEOTEIO AL . BEVIS 














—+* THE *— 


hmm Houston Flectic th 


ANUFACTURERS OF 


ELEGTRIGAL «& 
a+ APPARATUS 


fomplete Equipment for fentral Station s |solated Plants. 























Are and ncandescence Dynamo and Lamps, 








ALTERNATING CURRENT APPARATUS 
FOR LONC DISTANCE LICHTINC. 


DIRECT CURRENT APPARATUS 














Motors and Generators for the Electrical 
Transmission of Power. 








wwPrLifcs. 








THE THOMSON-HOUSTON ELECTRIC CO. 


620 Atlantic Avenue, BOSTON, MASS. 148 Michigan Ave., GHIGAGO, ILL. 
115 Broadway, NEW YORK. Wall & Loyd Sts., ATLANTA, GA. 
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THE 
Westinghouse Electric Eo. 


=LESSEE OF} pila 


THE UNITED STATES ELEOTRIG UGHTIN COMPANY. 


SPECIAL NOTICE. 


HE PUBLIC are notified that from and after this date the unauthorized 
sale or use of DYNAMO-ELECTRIC GENERATORS AND ELECTRIC 


MOTORS, provided with SECTIONAL ARMATURES, built up of IRON 
PLATES, which are separated by interposed INSULATING MATERIAL, 






































will be held to be in violation of 


LETTERS PATENT Nos. 401,668 AND 401,669, 


Issued April 16, 1889, to 


THE UNITED STATES ELECTRIC LIGHTING COMPANY, 


Assignee of the Original Inventor, EDWARD WESTON, of Newark, N. J. 


The claims of these patents broadly cover the CORE OF AN ELECTRIC 
GENERATORS subjected to inductive action, when composed of ALTER- 
NATE SECTIONS OF MAGNETIC AND OF INSULATING MATERIAL, in 


combination with the conductors wound thereupon. 














This notice does not apply to the sellers or users of DYNAMO- 
ELECTRIC GENERATORS OR ELECTRIC MOTORS which embody sec- 
tional armatures manufactured by THE EDISON ELECTRIC LICHT 
COMPANY, our licensee under these patents. 











All other parties are hereby warned against making, selling or using 


the invention covered by the above mentioned Letters Patent. 


THE WESTINGHOUSE ELECTRIC COMPANY, 


April 16th, 1889. 7 GEO. WESTINGHOUSE, Jr., President. 
































WESTINGHOUSE ELECTRIC CO. 


PITTSBURCH, PA. 





The Pioneers of Incandescent Lighting 


Be WZ 


Alternating Gurrents* 


AND OWNERS OF 


FUNDAMENTAL PATENTS PERTAINING THERETO. 








COMPLETE GENTRAL STATION QUTFITS 


Alternating Current Apparatus, 





Direct Current Apparatus, 
Are Lighting Apparatus, 
Electric Motors, 


Electric Meters. 


1 50 Gentral Stations in Operation | 50 














OFRICHS IN ALL LHADING CITIEs. 





_ eee ICAL sonssnthnsensinndll 











1 Ea E+ 


WrsTncHous® 


ELECTRIC CoO., 


PITTSBURGH, PA. 


The United States Electric Lighting Co, 


SALES DEPARTMENT, 120 BROADWAY, NEW YORK. 























ARG AND INCANDESCENT APPARATUS 


—— FoR — 


ISOLATED LIGHTING 


EFFICIENT APPARATUS. 
ECONOMICAL LAMPS. 
INGENIOUS DEVICES. 




















Ea E: : 


Sawyer-Man Electric Go. 


510 West 23d Street, New York. 

















|ncandescent-- 5 ee é-| amps, 




















SUPPLIES FOR ——— WORK. 








Electric «& Combination F ixtures. 


CORRESPONDENCE WITH DEALERS INVITED. 
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WEATHERPROOF LINE WIRE. 


(= WRITE FOR SAMPLES AND QUOTATIONS. 1 


THE ELECTRICAL SUPPLY COMPANY, 


ANSONIA.. CEIICAGO. BRANCH OF FICE. 
Factories and Eastern Office, ANSONIA, CONN. Warehouse and Western Cffice, 171 Randolph St., SHICAGO. 505 Delaware Street, EANSAS CITY. 
EASTERN SELLING ACENTS, T. F. HUNTER & CO., 37 CHURCH STREET, NEW YORK. 


AMERIGAN WATCH TooL COMPANY JARVIS ENGINEERING COMPANY, 





UNEQUALLED 





CONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 


61 OLIVER ST., 109 LIBERTY ST., 81 LAKE ST., 
BOSTON. 


NEW YORE. CHICAGO. 
SHEND FOR NEW CATALOGUE. 














SEND FOR BOOK DESORIBING 
Grinding, Screw Cutting, and other Special Russell & Co 
| e 





Fine Tool Making Accessories. 





MASSILLON, OHIO, 


POND ENGINEERING CoO.,. BUILDERS OF 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. Roane 2 hed pune 
ILERS, E 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed | 
Complete Power Plants Furnished 


with special reference to the Hienest ErrictEncy. 
Our Extended Experience Fnables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. | E 

ST. LOUIS, KANSAS CITY AND OMAHA. | and Erected. 
| Saup ror CaTALoGus. 


| 


Riling G5 &SP CHo0e erg 











77? GENUINE 
ee ANUTACTURES bed '@) S e ted '@) R-B R  @ N y E 


R 0 
REG. TRADE MARKS | INGOTS, CASTINGS & MANUFACTURES. 


| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
4) 512 ARCH ST. PHILADELPHIA Pa.U.S.A. 
) 


MANUFACTURERS of “a RTF one 


| ET AE = ae 
mPURE COPPER DROP FORGED COMMUTATOR —_ 


BSARBIN TONGS , 0% ELECTRIC MOTORS OR GENERATORS. 


EDISON AUTOMATIG DYNAMOS  [a© Acs Seager ay 


GIVE ABSOLUTELY PERFECT REGULATION. e—aiae=et=ciaEemen AS SONS DS™\S> 


DIPPER. IRON AND STEEL OFALL DESCRIPTIONS 


C | ORICINAL MANUFACTURERS OF PHOSPHOR- 
ey: | BRONZE IN THE UNITED STATES AND OWNERS 
ShvdphorJionge.| OF THE U.S.PATENTS. 

















Recent tests of four Edison Automatic Dynamos in multiple are show con 


stant pre ge st eed gs oie load varying from no load to full load, without any | (SFT ARLES R.VINCENIT & CO., 

WN Specially adapted for ‘lighting Theatres, Hotels, Asylums, Stores, etc. 15 CORTLANDT STREET, NEW YORK, ‘ 

es Bie Fs Pu Eas gag Automatic Dynamos have been Ball Nigh Speed KRutomatic Gut-off Engines 
Drexel Building, Philadelphia, 2,000 lights. MANNING VERTICAL TUBULAR BOILERS, 
Barnes, Hengerer & Co., Buffalo, 1,600 lights. 'Complete Steam Plants Furnished and Erected. 








Star Theatre, Buffalo, 800 lights. 

National Theatre, Philadelphia, 1,000 lights. 

United States Cunboat “Yorktown,” Cruisers ** Balti- 
more’”’ and ‘‘ Charleston,’”’ and Steamer “‘ Pensacola,”’ and 
a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: COTTE HITTIN) PrTPerisy py 

New Depot of the Central Railroad of New Jersey, at § - 
Jersey City, 2,000 lights. 

Steamer “Puritan,” of the Fall River Line, | ,600 lights. 


SEND FOR CATALOGUE, * 


JAMES LEFFEL & Co. 


THE OLD RELIABLE 
—LEFFEL— 
SPRINGFIELD, O., OR 110 LIBERTY ST., N.Y. 


WATER WHEEL. 











Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


eS Fifth Awenuc, New Work. 








wm. =. COs, 
ELECTRICAL ENGINEER, 
No. 775 TENTH AVE., NEW YORE OITY. 
Ww. R j T E For the Electrical Review's Ne fe Set i bein | 
‘atalogue ot a Slectrical and Scien- with the same. Contractor for the construction o! 
Slectri d lian Ind 
fific Bos i Reliablc: Expert Measurements, Testa and Reports 


8 PARE ROW, NEW’ YORE. made, 
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~-FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 








Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 








OVERHEAD CONDUCTORS. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids ‘‘flashing’”’ at wheel or 
line contact. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM 


contains new features that will commend it to the careful 
attention of Street Railway Managers looking for reliable, 
easily operated and efficient electrical apparatus, de- 
signed to stand the test of work. 


The FISHER-RAE SYSTEM 


can be placed upon existing roads without alteration of 
track or road-bed, and upon cars in use without interrup- 
tion to traffic of road. , 





POINTS OF SUPERIORITY. 


A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
IMPROVED NOISELESS CEAR. 


FLEXIBILITY BETWEEN MOTOR AND CAR AXLES, 
INSURING CLOSE MESH AND PREVENTING 
BREAKING FROM SUDDEN STRAINS. 


The use where desirable of a separate motor truck, 
making a six wheel car, securing greater comfort to pas- 
sengers; motor trucks easily and quickly detachable, 
enabling change of motors from closed to open Cars. 

CORRESPONDENCE solicited, estimates furnished, 
and references given to important roads now in success- 
ful operation. 


DETROIT ELECTRICAL WORKS, 


7th and Woodbridge Streets, 


DETROIT, MICH. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. 


Copper Magnet Wire, Flexible Silk and Worsted 


Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


re 

















J. L. BARCLAY, Selling Agent, 
THE ROOKERY, CHICAGO, ILL. 


PATENT “K kK.” LINE WIRE 


FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES. 


Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 





Ste, 














NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORK AGENT. 





PAILLARD HOX-MAGHETIC WATCHES. 


SEE THAT 





AVOID he an 7m “Paillard’s Patent” 
por’ eee “Balance 
Spring” 


IMITATIONS. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best Ameriean Non-Magnetic Watch. 


Is engraved on each movement 


18 size full plate movement. 





New Haven Glock Company, 


29 MURRAY ST., NEW YORK, N. Y. 


HEADQUARTERS FOR 


GENUINE 


LE CLANCHE BATTERIES 


ALSO MANUFACTURERS AND DEALERS IN 


—ALL STYLES OF— 


ELECTRICAL APPARATUS. 


SEND FOR OUR ELECTRICAL CATALOGUE, ILLUS- 
TRATED IN COLORS. 
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W. D,. SARCENT, President. JNO. A. BARRETT, Vice-President and Consulting Electrician. 
E. H. CUTLER, Treasurer and Manager. FRANK A. PERRET, Electrician. 


THE ELEXTRON MANUFACTURING COMPANY 


R. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR PAN OUTFITS ARE VERY HANDSOME AND ~— VERY STILL. 


= MANUFACTURERS OF — = 


Perret Electric Motors ¥ Dynamos 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 
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THE DISTINCTIVE FHATURES ARE: 


Loe LAMINATED FIELD MACNETS, 
LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD, 


LA ae ener. —_— 
In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority, ‘@miuated, Fiett Mague.s, by, the use, of 


Careful Investigation Invited. | Oatalogues Furnished on Application. is possible otherwise. 


SPRAGUE ELECTRIC RAILWAY * MOTOR CO. 


For Stationary or Railway Work, for Mining or Engineering Operations, the Sprague Motors 


ARE OUONEXCEL LED. 
LIST OF STREET RAILWAYS IN OPERATION OR IN COURSE OF CONSTRUCTION UPON THE SPRAGUE SYSTEM : 

















Akron Blectric R. B........00ccccseccesevesesios Akron, O. | Hartford & Wethersford R.R............ PeeriTeed, COUN. 1 POISE We. Fe ri.cs 6 cee ves essrncecsceses -Scranton, Pa. 
Ashevillle Blectric BR. BR... ....0.00s0cccel Asheville, N. ©. | inclined Plane F.. Bi;....0cccseccseccsseeene Cincinnati, O. Salt PSN Ge A eee Salt Lake City, Utah. 
Buffalo Street R. BR... .... cece cesseccee Buffalo, N. Y. | Lafayette Electric R. R..........ecceeceee Lafayette, Ind. | Steubenville Electric R. R..........-..+- Steubenville, Pa. 
Carbondale & Jermyn R. R. ...........--- © arbondale, Pa. | Loop Extn., Wilkesbarre & Sub’n R. R...Wilkesbarre, Pa. | Stillwater Street R. R...............-4.. Stillwater, Minn. 
RII ie Se desecacerssinewapeimass Davenport, Ia. | Main Street Line Extn. U. P. Ry.,........ St. Joseph, Mo. | Tacoma Ave. Street R. R ........-...... Tacoma, W. T. 
Chattanooga Electric R. R............ Chattanooga, Tenn. Manchester & Richmond R. R........... Manchester, Va. | Union Passenger R. R...........-.---.2-5 Richmond, Va. 
City Passenger R. R.... .-- eee cee ee see eens Erie, Pa. | Marlborough Street R. R............. Marlborough, Mass. | Union Passenger R. R. Extn............. Richmond, Va. 
ok ere Secor eerie Wilmington, Del. | Minneapolis Street R. R...........00. Minneapolis, Minn. | Union Passenger R. R.................. .St. Joseph, Mo. 
City Th. 2. MmIGRG ss 56:5. ecesincncivnes Wilmington, ee reer ee I ns cn dowcpecicss setmeseee Boston, Mass. 
East Cleveland Street R. R.,.........-..06- Cleveland, O. | Northern Div., Wyatt Park Ry........... St. Joseph, Mo | West End R. R. Extn...................... Boston, Mass. 
eer Reading, Pa. | Pacific Ave. EE Te Wii nee cackiva haat Tacoma, W. T. | Wichita & Suburban R. R.............. Wichita, Kansas. 
East Reading Se I csigccmncciemnaniecate Reading, Pa. | Passenger R. R. .........eeeeeceeee East Harrisburg, Pa. | Wilkesbarre & Suburban R. R.......... Wilkesbarre, Pa. 
Kast Side Street KR. Be ......ccccccerecese Brocton, Mass. | Passe MS Se MEN 6 055 cre cence seems Harrisburg. Pa. | Williamette Bridge R. R....... ....... Portland, Oregon. 
Bau Claire Strect Bi. Be... ccccccccvsccs Eau Claire, Wis. | Penna. R. R. System................Atlantic City, N. cE SS ee ee ere rrr St. Joseph, Mo. 
oe a Cer eee re St. Joseph, Mo. 





Each of these represents a separate bona fide Contract for Electric Railway Apparatus. 
—— FOR CIRCULARS AND FULL INFORMATION ADDRESS —— 


16 & 18 BROAD STRHEHHT, SEW TORK. 


Dart ELectric Licht GomPaARNy, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITy, N. Jj. 


"C, & G.” ELECTRIC MOTOR CO, 


402 & 404 Greenwich St., New York. 


EFFICIENT ELECTRIC MOTORS, 


MANUFACTURED FOR ARG AND INCANDESCENT CIRCUITS. 
AUTOMATICALLY REGULATED 


NEW ENGLAND OFFICE, 32 OLIVER ST., BOSTON. 
WESTERN OFFICE, 139 & 141 ADAMS ST., CHICAGO. 
SOUTHERN OFFICE, 25 CARONDELET ST., NEW ORLEANS. 
PHILADELPHIA OFFICE. 301 ARCH STREET. 
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M. T. GREENE, PRESIDENT. 


s) Central Hilectric Wisieewisenmas, iS 


Gro. A. McKuvtock, TREASURER. 


Wm. H. Sdmem, SEcRETARY. 


GENERAL WESTERN AGENTS OKONITE WIRE AND CABLES, 


ae N/> 
Ww 


TRADE MARK, 


A COMPLETE STOCK OF GENERAL ELECTRIC SUPPLIES ALWAYS ON HAND. 


CENTRAL ELECTRIC COMPANY, 


co Mi POU N D CONDENSING OR 
s NON-CONDENSING. 
16 Sizes, 6 to 500 B. P. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. ‘ito04P- 
3,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical, Reliable, © Over 300 soid the first year. 


All the above built ngily te with Inserchenges le Parts. 
Repairs Carried in Stock. for Illustrated — to 











‘o Gan 


CHICAGO, 
PHILADELPHIA, 
ST. LOUIS, 302, : 
\ CITY, 
OM i 
Ark. 
ca LT TAKE city, 


~~ Candee Weatherproof Electric Light Line Wire 


ABSOLUTELY THE BEST. 


SHIPMENTS PROMPT, 


42 LA SALLE STREET, CHICAGO, ILL. 





SELLING DEPARTMENT IN THE UNITED STATES. 
17 Cortlandt Street, ) West: 

Westinghouse Building, Church, Kerr 
56, 158 e Street, 
60s’ Chestnut St., M. R. Mucklé, Jr. & Co. 


Washington Ave. 
312 hey venue t 1. 


1330 Seventeenth Street, 

1619 Capitol Avenue, F.C Ayer. 

Geo. M. Dilley & Sons. 
259 8. ~ +) { Utah & Montana 
BUTTE, MON E. Granite S Machinery Co. 
SAN FRANCISCO, 21 and 23 Seams St., Parke & Lacy Co. 
33, 35 N. Front St., Fes ke & Lacy Mch. Co. 


NEW YORK, 
PITTSBURGH, 














TheWestinghouseMachine Co pssst 3 aememeeas 


PITTSBURGH, PA.U.S.A. 


Keating Imp. & Meh Co. 
. E. J 


LLAS, 
CHATTANOOGA, TENN. ames & Co, 





ANNOUNCEMENT. 


“Centennial Day,” April 30th, 
1889, being a legal holiday, our 
factory will not be run, but we 
shall have our works open for 
inspection all day. We extend an 
invitation to our friends, custom- 
ers and others interested to give 
us a call on that day, and inspect 
our plant at our new location— 


Laight and Canal Streets. 
E. E.GARVIN & CO. 
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The PARKER-RUSSELL MINING & M’F’G CO. 


ROOMS, 200 and 202 


AMERICAN CENTRAL BUILDING, 
ST. LOUIS. 


UNIFORM IN GUALaTT, LONG LIFE AND GOOD LIGHT. 





a NEW ENGLAND 
BUTT CO., 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEPHONE 
ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


Of every Description 
for Silk, Worsted 
and Cotton Braid. 
FINE CASTINGS A 
SPECIALTY 
16x24 DOUBLE BRAIDER. ¢ 





15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE a 
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LINTON St 
C x 


OFF ee & SS 


«21 NoRTH 
CHICAGO. 


_T. WHITE, 


12 Pearl St. ( Room 6), BOS TON MASS. 


IMPROVED 


| PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 


LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 


—. Rolled any weight desired. Patent allowed. 


THE E. 8S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting,~ 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete, 








BEST MATERIAL, 
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ES Fela. HANGERS HAND BOOK 


= BY KF. BB. BAD’T, = 


106 Pages, 97 Illustrations, Flexible Cloth Binding, Type Pages 5ix3 inches. 
PRICE ONE DOLLAR. 


Just the Book for those engaged in a Installing or Handling Blectric Batteries, Blectric Bells, Blevator, House or Hotel Annunciators, Burglar or Fire Alarm, 
Electric Gas Lighting Apparatus, Electric Heat Regulating Apparatus, Btc.. Etc. 


——== THE ONLY BOOK OF THE KIND PUBLISHED. ==— 


FIRST EDITION TWENTY-FIVE HUNDRED COPIES. SENT, POSTACE FREE, ON RECEIPT OF PRICE. 


Western Electric Company, 227 South Clinton Street, Chicago. 


AND 70 TRINITY PLACE, NEW YORK. 














ROYCE & MAREAN, | BALL L AUTOMATIC | 


DEALERS IN 


ELECTRICAL APPARATUS peepee ia 44 
‘ogra tates Dina 


Opp. Williard’s Hotel. WASHINGTON. D. C. 15 ‘Cortlandt Beret 4 ieiadeemas “a , Monthly, 
Vol. V. 118 Liberty 8t., New York. $2.00 Per Year, 




















ESTABLISHED 1884. CONTENTS. Is the Best Ad- 











Each Issue has 120 Pages or more. 

EP. HARRIS, Valuable matter—30 pages per issue. vertising Medium 
| Editor and Manager, | 4 erestery. of Mevees Raltlways in the| through which to 
| it at 
} 113 Liberty Street,| 4 Directo of Sianuteeterers of street | "each Street Rail- 
| NEW YORK. | railway appliances and materials, ways. 
| 
| WANTED | 

a | 
| THE NATIONAL 


| have clients who wil! pur- 
chase second hand Arc and Incan- ‘GHLYENIC BATTERY 
| descent Dynamos, Lamps, Sockets 
| and accessories. UNEQUALED FOR 


WwW. H. COLE, | BELLS, TELEPHONES, 
Electrical Engineer, | GAS LIGHTING, ETC, 


PLATINUM CARBON CONNECTION. 
PERFORATED BODY. 


The only rea) improvement 
ofa POROUS CUP. 


NO SOAKING REQUIRED. 
ALWAYS WORKS INSTANTLY, 
WILL LAST A LIFE TIME. 
SIMPLE, CLEAN, DURABLE. 
Write for circulars & prices. 
THE NATIONAL 
GALVANIC BATTERY Co. 





MANUFACTURERS | 502 West 53d S&t., 
New York City. 


The Celebrated BALL DYNAMOS and LAMPS ‘THE TRENTON ENGINE, 


— FOR — 
AUTOMATIO CUT-OFF, 


ARG AND INCANDESCENT LIGHTING, 83.22.00 


| ECONOMY, DURABILITY AND CLOSE REGULA- 
TION GUARANTEED. 


This System is mechanically and electrically 
perfect and produces a steady, white and noiseless ee Twinkle ol Liberty SCY Avent 241 Main St, CINCINNATI, O 
light with the minimum of expense, both as to the .———— WELLINGTON ! 18 Cortandt St, NEW YORK 
power required and the cost of repairs. a Belt Nolder - 
x J. E. JEFFORDS & 60., 


For descriptive Circulars or Testimonials, address The simplest, cheapest and | 
handiest device in existence Manufacturers to the Trade. 

















FACTORY: BALL ELECTRIC LIGHT CO., P be Sas rane oe | CROUS CELLS 
in. -*s Every D ion, Made to Ord 
es Se ie Se Pe 18 Cortlandt St., N. Y. City. W. R. SANTLEY & co. « years’ > capaleve ts tie ee ‘of the business. 


WELLINGTON, O. 2716 to 2738 Salmon St., Philadelphia, Pa. 





\NELEN CARTER CHAS. M. WILKINS E. WARD WILEI' 


THE ARMINGTON & SIMS (Reeeerersreeieres 
Automatic Cut-off Engine, 4 b\ Bae & C \ RTER. 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. : 
CLOSE RECULATION, MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF 


ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, \ 
MODERATE PRICE, 
OVER 2,500 ENGINES IN USE. 
— SEND FOR CIRCULAR. — 


SOLE PROPRIETO 


THE] ANE & BODLEY C0, PATENT NEEDLE ANNUNCIATORS AND BU 
WE MAKE A SPECIALTY <¢ 


AUTOMATIC CUT OFF iUFLLS, DISQUE LECLANCHE BATTERIES, GAS-LIGHTING APPARATUS 


ENCINES SUPPEIES FOR ELECTRIC BELL WORK. 


Unrivalled for Strength, Dura- & a : 
~. bility and Close Regulation. 0 eee 8°!) our Ba@atacture 

> CONSTRUCTION OF COMPLETE 1K. -Whendeiisine for Cat Electric Bell 
—— PLANTS A SPECIALTY. Ww bint , 


THE a & mane! a cs, ee, | 114 South Second Street. PHILADELPHIA, PA 
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THE NATIONAL CARBON CO. 





CLEVELAND, OHIO. 











MANUFACTURERS OF 


ELECTRIG LIGNT GARBONS AND BATTERY ‘MATERIAL. 
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THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark, 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 115 Broadway, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA, 506 Commerce Street. 




















18 Fulton Street, Brooklyn, E, D. 


H.B.& C. BAXTER, 











W.R. OSTRANDER &CO. 
21, 23 & 26 ANN ST., NEW YORE, 


Manufacturers of 
SPEAKING TUBES, WHISTLES. 
ANNUNCIATORS, 
Electric & Mechanical Bellis 


De Ealb Avenue, 


Send for Illustrated 








Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, IIL 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 
Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 





THE “MONU 





MENTAL” MAGNETO BELL. 


For use with Acoustic Telephones and for gen= 
eral signal purposes. Works well on lines 
up to three or four miles in length. 





Send for Descriptive Circular With Prices. 





Magneto and Extension Bells, 


Hand and Power Generators of all Sizes. 


Electrical Supplies of ALL KINDS manufactured and sold at 


VIADUCT MANUFACTURING CO., 


BALTIMORE, MD. 
' £ 





STORED ENERCY. 


ELECTRICAL ACCUMULATORS 


Central Station Lighting FAMMMlimmamy Railroad Car Lighting 
Isolated Lighting, Long Distance Lighting. 





























Se ae 


ESPECIALLY ADAPTED TO 


STREET CAR PROPULSION 


AND 

For operating Central Station and Isolated Plants during 
periods of LICHT LOAD, enabling steam plant to shut 
down. 

Can be used with any Direct System for completely 
displacing gas. 

The ONLY Company owning and supplying complete 
automatic Regulating Apparatus for use with Accumu- 


iators. 
— wWwRIitE TO 


The Electrical Accumulator b0., 


44 Broadway, New York, 


CHICACO OFFICE, DETROIT OFFICE, 
Phenix Building, 91 Criswold Street, 


Stating system used, capacity of plant, power available 
and other requirements. 
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Fort Wayne Jenney Electric Light Company, 


EORT VW AYNE, IND. 








MANUFACTURERS 
OF THE 


SLATTERY |NDUCTION SYSTEM 


The most carefully worked , 
out and Complete Alternating | 
System of Electric Lighting in 
existence. Armatures and Con- 
verters guaranteed. 12-16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed. 





Incandescent Lighting 


AND THE 


Original Jenney System 
ARC LIGHTING. 





CORRESPONDENCE 


SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 
New York Office, Room 45, 115 Broadway. meee mm a ee ee 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
Ee. ADAM SUC’S;s CITY OF ' ME==ICo. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 60,, 


2S & 22 TENTH AVE... NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 


ELECTRICAL CONTRACT WORK. THE P. & B. PAINT 
















Detailed Estimates made and Contracts taken for | & Coie cy’ LEAD COVERED CABLE FOR 
EQUIPMENT OF COMPLETE se) UNDERGROUND USE. 


Steam and Electrical Plants ...27¢ cfne "board of Electrical Control, reports. to 


| Mayor Crant that the Wires in the Subways operated by 





i _the United States Illuminating Company and the Man- 
ANY SYSTEM (Sta eeasca 
<4 EVERY FOOT OF THESE CABLES ARE COATED WITH THE P. & B. PAINT. 
ARG AND INGANDESGENT LIGNTING, | Cables coated with the P. & B. have been in opera- 


| tion underground for more than two years and are in 





CENTRAL STATIONS, | every instance to-day in perfect condition. Other cables 
And ELECTRIC STREET RAILWAYS, operated overhead, | Not so treated, many of them in the same Conduit sys- 
underground or by storage batteries. tems, have long since given out. 
A . 
en | SEE THAT YOUR CABLES ARE COATED WITH P. & B. 


EUGENE 1. LINGH, Jr. Consulting Engingel, x. |THE STANDARD PAINT CO:, 69 Maiden Lane“ N.Y. 





